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Introduction  by  the  Medical  Officer. 


To  the  Eight  Honourable  John  Burns,  M.P., 

President  of  the  Local  Government  Board. 

Sir, 

The  investigation  which  Dr.  Darra  Mair  was  instructed 
to  make  into  the  effect  on  health  of  living  in  back-to-back 
houses  forms  the  subject  of  the  report  now  presented. 

The  necessity  of  securing  trustworthy  statistics  on  a 
sufficiently  large  scale,  and  of  ensuring  the  accuracy  of  the 
complicated  calculations  based  on  them,  has  inevitably 
prolonged  the  investigation  ;  but  some  interim  results  have 
already  been  published  in  a  table  given  in  my  annual  report 
for  1908-9.  This  table,  revised,  is  reproduced  as  Table  XV. 
on  page  48  of  this  report. 

The  problem  has  been  studied,  as  in  previous  inquiries  on 
the  same  subject,  by  instituting  comparisons  between  death- 
rates  in  back-to-back  and  in  through  houses  of  similar  class. 
In  some  or  all  of  the  following  important  particulars, 
however,  Dr.  Darra  Mair's  study  differs  from  previous 
studies  of  the  subject.  Thus  the  comparison  between  back- 
to-back  and  through  houses  has  not  been  limited  to  one 
town,  but  has  extended  to  thirteen  industrial  towns  in  the 
West  Riding  of  Yorkshire.  In  the  next  place,  the 
comparison  of  the  two  types  of  houses  has  been  limited  to 
houses  in  good  structural  condition  situated  in  healthy 
areas,  in  order  that,  so  far  as  practicable,  the  issue  might  not 
be  confused  by  influences  other  than  that  of  through  venti- 
lation. Thu-dly,  in  order  to  avoid  accidental  statistical  error, 
the  vital  statistics  have  been  taken  for  a  period  extending 
over  ten  years.  Lastly,  and  most  important  of  all,  the  death- 
rates  in  this  report  have  been  corrected  for  variations  in  the 
age  and  sex  constitution  of  populations.  Failure  to  make 
such  correctit)ns  frequently  minimises  the  value  of  comparative 
statistics.  Furthermore,  mortality  from  different  causes  of 
death  as  well  as  from  all  causes  in  the  aggregate  has  been 
closely  investigated. 

The  statistical  results  thus  obtained  confirm,  on  the  whole, 
the  results  of  previous  less  complete  inquiries.  They  show 
that  even  relatively  good  types  of  back-to-back  houses,  when 
compared  with  through  houses,  have  a  death-rate  from  all 
causes  taken  together  which  is  15  to  20  per  cent,  in  excess 
of  the  death-rate  in  through  houses  ;  although  this  excess  is 
not  evident  in  back-to -back  houses  built  in  blocks  of  four, 
possessing  some  degree  of  cross  ventilation,  unlike  those  built 
in  continuous  rows. 
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It  is  noteworthy,  however,  that  in  back-to-back  houses 
there  is  excessive  mortality  from  certain  important  laps  o 
diseases,  whether  these  houses  are  built  in  blocks  ff  four  or 
in  continuous  rows.  The  groups  of  diseases  thus  howine 
excess  are  diseases  of  the  chest,  like  bronchitis  and 
pnenmonia  and  diseases  esi^cially  associated  with  defectTve 
S'-?wth  and  development  of  the  young  child  °"«<=nve 

morhuTw   '^"il"'  i«  tli^  excess  of 

moitahty  from  these  groups  of  diseases  which  is  mainlv 

3es  Thr  back-to-r^ 
knnll  H       V  ?u       ■■'^P'-esents  a  definite  advance  in  our 

uXsS^ 

The  statistics  also  show  that  the  excessive  mortalitv 
Td  olfage  houses  falls  chiefl^on  cridhool 

So  far  as  statistics,  compiled  with  the  utmost  regard  to 
accuracy  and  strict  comparability,  can  settle- a  question  of 
this  kind  It  IS  certam  that  back-to-back  houses,  even  those 
i   IF""!  H^^^^y  surroundings,  are  decidedly  less 

healthy  than  through  houses  of  a  similar  type  ;  and  that 
their  provision  as  dwellings  for  the  working  classes  is 
undesirable  By  the  Housing,  Town  Planning,  Ic.  Act,  1909 
(sec.  43),  the  future  erection  of  dwellings  of  this  kind  is 
made  illegal. 

As  will  be  seen  from  the  table  on  page  29,  back-to-back 
houses  have  lower  rents  than  through  houses  providino-  the 
same  accommodation,  approximately  in  the  proportio^'n  of 
55  6^.  to  45.  6d  The  difference  in  rental  is  recoui^ed  in 
better  health,  and  in  the  facilities  for  self-contained  family 
lite  of  a  satisfactory  character,  which  is  ensured  by  having 
air-space  at  the  rear  of  as  well  as  in  front  of  the  house 
(see  pages  8-10). 

I  am,  Sir, 

Your  obedient  Servant, 

Arthur  Newsholme, 

Medical  Offi  cer. 

20th  July,  1910. 


Dr.  L.  W.  Darra  Mair's  Report  to  the  Local 
Government  Board  on  Relative  Mortality 
in  Through  and  Back-to-Back  Houses  in 
certain  Towns  in  the  West  Riding  of 
Yorkshire. 


I, — Introductory. 

In  1906  tlie  Town  Council  of  Dewsbury  requested  tlie  Local 
Government  Board  to  approve,  in  a  new  series  of  byelaws  for  new 
streets  and  buildings,  a  provision  permitting,  with,  certain  re- 
strictions, the  erection  of  dwellings  "back  to  back."  The 
principal  restriction  proposed  was  that  such  "back-to-back" 
dwellings,  if  built  at  all,  must  be  built  in  blocks  of  four  with  a 
clear  space,  not  less  than  10  feet  in  width,  intervening  between 
each  block. 

Among  the  arguments  relied  upon  in  support  of  this  application 
it  was  urged  that  in  certain  towns  in  the  West  Riding  of  Yorkshire 
and  in  the  neighbourhood  of  Dewsbury,  e.g.,  Leeds,  Hudders- 
field,  &c.,  the  erection  of  back-to-back  houses  was  permitted 
under  the  provisions  of  local  Acts  and  byelaws,  and  was  actually 
taking  place ;  and  that  the  development  and  growth  of  Dewsbury 
had  been,  and  was  being,  retarded  by  the  fact  that  similar 
houses  could  not  be  erected  in  that  town,  but  only  the  more 
expensive  "through"  houses  provided  with  space  behind  as  well 
as  in  front,  and  with  means  of  through  ventilation. 

The  Board,  after  consideration  of  the  application,  informed 
the  Dewsbury  Town  Council  that  they  would  be  prepared  to 
sanction  a  byelaw  permitting  the  erection  of  back-to-back  houses 
in  blocks  of  four,  but  only  on  condition  that  the  amount  of  air 
space  required  to  be  provided  between  the  blocks  shoxild  be  at 
least  equal  to  the  minimum  required,  under  the  Board's  model 
byelaws,  to  be  provided  at  the  rear  of  "through"  houses.  The 
effect  of  this  decision  was  that  the  space  between  the  blocks  of 
four  would  have  to  be  at  least  20  feet  in  width,  instead  of  10  feet 
as  the  Town  Council  of  Dewsbury  had  proposed.      The  Town 
Council  objected  to  this  decision,  on  the  ground  that  the  amount 
of  land  required  would  be  such  that  there  would  be  little  or  no 
difference  between  the  cost  of  building  a  through  house  and  that 
of  building  a  back-to-back  house,  and  that,  therefore,  the  Town 
Council's  aim  in  securing  powers  to  permit  the  erection  of  a 
cheaper  form  of  house  than  the  ordinary  through  house  would 
be  defeated.    As  the  Town  Council  pressed  their  original  pro- 
posal, the  Board  eventually  determined  that  inquiry  should  be 
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made  with  a  view  to  obtain  further  information  n«  +o  v    i  x 
back  houses  in  the  West  Riding  of  YorksW  n.^ 
ally  as  to  their  influence  on  the^eallh  oflheTr  TnLStr^^^ 
.  This  inquiry  has  been  prosecuted  by  me,  from  timo  in  f 
Xwed    'if  I'  '''''  r  ''''  -i^encies'of  curr  S  work*S 

a  gradual  and  lengthy      cess  SaiW^^^  necessarily  been 

care  and  labour  hfihl  £  +  •  ^^^^^^^^^T  a  very  great  amount  of 
the  d'st  icts  c^^^  7       part  of  the  officials  of 

gentlemen  my  s^nc're  thanks  f oT  the'l  *°  ^^•"'^^^ 

they  have  so'cordianV  r:fd:r?/  ^th^^rtp^^^^^^^  T^lZlj)^'"'' 
and  compilation  of  the  statistical  material  after  k  h.d  h 

^-^^^  — x,^'hi^ch^h^ 


II- — Previous  Investigations. 

to  mem       ihe  comparative  density  on  area  of  back-to  b«Pt 

^Zlf  ^ff  ir'^^-^^  ^T''-'  comparative  cost  of  the";  two 
classes  of  dwellings,  including  the  cost  of  land,  construct  on  of 
houses,  proportionate  amount  payable  for  road  making  mv^n^ 

rndTenSltbtni"  T'^r't'  total  rpiSf;x'pTndfd 

and  rental  obtained;  the  structural  arrangements  of  back-to-back 
houses   with  reference  to  stability,  prevention  of  fire   means  of 
ventilation,  arrangements  for  the  disposal  of  excrement  an"  refuse 
and  the  amount  of  accommodation  afforded  in  dwellings  of 
dferTb:ifrth:'io't"  cognate  matters  were  °Alfy' 

health  *nf  11;'   '^'t-/^  of   ^^o^«^   ^Pon  the 

fonirMln/   r  n''^'^'*''  P'-.^^'^y  Mr.  Gordon  Smith 

found  that  reliable  information  m  the  West  Riding  was  wanting, 
and  they  were  obliged  to  refer,  by  way  of  indicating  such  eifect 
upon  health,  to  certain  statistics  relating  to  Salford,  in  Lanca- 
shire, which  had  been  furnished  by  Dr.  Tatham,  who  was  then 
the  medical  officer  of  health  of  that  town. 

This  statistical  evidence  referred  to  two  out  of  the  four  reo>istri- 
tion  sub-districts  of  Salford.  The  two  areas  in  question  were 
densely  populated,  having  a  total  population  of  nearly  100  000 
w^ith  a  density  of  121  persons  per  acre,  and  comprised  a  con- 
olomoration  of  many  varieties  of  houses  and  conditions.  These 

-  Memorandum  by  Dr.  Barry  and  Joint  Provisional  Report  by  Dr.  Barrv 
and  Mr.  I'.  Gordon  Smith,  cu  back-to-bnck  houses.  ^ 
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two  large  areas  were  each  sub-divided,  for  the  purposes  of  the 
inquiry,  and  classified  iuto  three  groups ;  oue  comprising  through 
bouses  entirely,  the  second  comprising  through  houses  and  a 
moderate  proportion  (18  and  23  per  cent.)  of  back-to-back  houses, 
and  the  third  comprising  through  and  back-to-back  houses  m 
about  equal  proportions ;  and  it  was  found  that  during  a  period 
of  five  years  the  average  annual  rate  of  mortality  from  all  causes 
and  from  certain  specified  causes  had  been  lowest  in  the  first 
group  and  highest  in  the  third  group,  the  mortality  in  the  second 
occupying  an  intermediate  position.    The  relative  rates  of  mor- 
tality from  all  causes  in  these  three  groups  can  be  represented, 
approximately,  by  the  figures  100:   106:   111,  respectively,  m 
the  case  of  one  registration  sub-district  (Cxreengate),  and  by 
the  figures  100 :  111 :  143  in  the  case  of  the  other  district  (Regent 
Road),  showing  that  the  rate  of  mortality  from  all  causes  in- 
creased, in  each,  with  the  increase  in  the  proportion  of  back-to- 
back  to  through  houses.      Other  figures,  relating  to  the  same 
districts,  showed  a  somewhat  similar  progressive  excess  of  mortal- 
ity when  such  diseases  as  phthisis,  pulmonary  diseases  other  than 
phthisis,  the  common  infectious  diseases,   and  diarrhoea  were 
separately  taken  into  account. 

It  was  pointed  out,  however,  by  Dr.  Barry  and  Mr.  Gordon 
Smith,  that  "very  great  stress  cannot  be  laid  upon  the  figures 
referred  to,"  since  they  related  to  one  town  only,  and  a  number  of 
factors  other  than  the  presence  or  absence  of  means  of  through 
ventilation  probably  needed  to  be  taken  into  account,  while  no 
data  were  available  as  to  the  ages  at  death  or  as  to  the  age  and  sex 
constitution  of  the  populations  amongst  whom  the  deaths  occurred. 

It  is,  for  instance,  conceivable  that  the  differences  of  mortality, 
whether  from  all  causes  or  from  the  specified  causes,  may  have 
been  due  largely  or  even  wholly  to  difEerences  in  the  sex  and 
age  constitution  of  the  populations  concerned.  Moreover,  the 
rates  of  mortality  disclosed  in  the  Salford  figures  indicate  that 
numerous  factors,  apart  from  differences  of  housing,  must  have 
been  in  operation.  In  the  two  registration  sub-districts,  as  a 
whole,  the  mean  annual  death-rate  from  all  causes  during  the 
quinquennium  dealt  with,  was  as  high  as  27  9  per  1,000,  while 
in  many  of  their  sub-divisions  the  death-rates  were  very  much 
*  higher.  Even  in  the  siib-divisions  comprising  through  houses 
entirely,  the  death-rates  ranged  as  high  as  32'6,  33"8,  35'0,  37"2, 
and,  in  one  case,  40-7  per  1,000.  So  that  although,  as  was 
claimed,  the  conditions  under  which  those  who  lived  in  through 
houses  and  those  who  lived  in  back-to-back  houses  may  have 
been  "  fairly  uniform  "  and  comparable  in,  at  least,  one  of  the 
registration  sub-districts  in  question  (Greengate),  it  can 
scarcely  be  doubted  that  in  certain  parts  of  these  areas 
grave  influences  prejudicial  to  health  must  have  been  in  operation, 
and  that  amongst  these  influences  the  effect  of  the  precise  nature 
of  the  dwelling  may  have  been  relatively  insignificant. 

In  1903,  Dr.  Herbert  Jones  published*  the  results  of  an  in- 
vestigation carried  out  at  Shipley.    Here,  two  districts  Avere 


•  "  Back-to-Back  Houses,"  Public  Health,  Yol  V..  1892-93. 
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brought  imder  review  which  were  cUiimed  to  be  similar  in 
essential  respects,  except  that  in  the  one  the  houses,  850  in 
number  and  containing-  4,218  persons,  were  all  through  houses, 
and  that  m  the  other  the  houses,  874  in  number  and  containing 
4, too  persons,  were  exclusively  back-to-back.  The  rents  of  these 
houses  were  stated  to  be  similar;  the  occupiers  were  described 
as  belonging  to  the  same  class  and  as  being  engaged  in  the 
same  work;  the  soil,  water  supply,  sanitary  arrangements,  and 
building  materials  were  also  similar;  and  it  was  ascertained  that 
the  proportionjjf  pauperism  was  "42  per  cent,  among  the  throu..-h 
houses,  and  •4<  per  cent,  among  the  back-to-back  houses. 

•  ""'^n  Qot^Voni^f  ^^""'^  ^^"^  districts,  during  a  period  of 
SIX  years  (1887-1892),  showed  an  average  annual  death-rate  from 
al  causes  of  15-6  per  1,000  in  the  through  houses,  and  21-1  per 
1,UUU  111  the  back-to-back  houses,  or  an  excess  of  35  per  cent 
ni  tne  latter.  Even  when  the  back-to-back  houses  abutting  on 
the  widest  streets  (25  yards)  were  alone  compared  with  the  through 
houses,  the  death-rate  from"  all  causes  (18-1  per  1,000)  was  found 
to  be  16  per  cent,  higher  than  that  in  the  through  houses. 
Similarly  when  the  rates  of  mortality  from  the  infectious 
dise^ases,  from  phthisis,  and  from  pulmonary  diseases  other  than 
phthisis  were  separately  taken  into  account,  an  excess  was  found 
among  the  back-to-back  houses  ranging  from  26  to  57  per  cent. 

There  is  evidence,  in  Dr.  Jones's  account,  that  in  the  district 
contammg  back-to-back  houses,  factors  may  have  been  in  opera- 
tion other  than  the  character  of  the  dwelling.  Some  of  the 
streets,  for  instance,  are  described  as  being  culs-de-sac—"  indeed 
we  might  say  that  not  only  the  houses  but  the  very  streets  are 
back  to  back."  This  objection  did  not  apply,  however,  to  the 
relatively  less  crowded  back-to-back  houses  abutting  on  the  wider 
streets. 

I  had  an  opportunity  of  visiting  Shipley  in  the  course  of  the 
present  inquiry,  and  it  appeared  to  me  that  the  through  houses 
are  more  favourably  situated  than  the  back-to-back  houses, 
especially  m  respect  of  elevation,  and  that  there  is  more  evidence 
of  squalor  m  the  immediate  surroundings  of  the  back-to-back 
houses. 

But  the  statistics  of  this  inquiry,  like  those  of  Salford,  are- 
open  to  the  criticism  that  differences  in  the  age  and  sex  constitu- 
tions of  the  populations  concerned  could  not  be  taken  into  account, 
and  thus  it  cannot  be  said  with  certainty  that  the  differences  found 
in  the  rates  of  mortality  were  really  due  to  other  than  merely 
arithmetical  considerations. 

Dr.  Niven,  medical  officer  of  health  of  Manchester,  was  the 
first  to  examine,  in  an  investigation  of  this  question,  the  in- 
fluence of  age  distribution.  His  annual  report  for  1894  contains 
an  account  of  the  relative  mortality  during  a  period  of  four 
years  (1891-1894)  in  back-to-back  houses  existing  in  certain 
selected  districts,  nine  in  number,  in  Manchester,  and  in  the 
total  houses  of  all  kinds  in  these  districts ;  and  in  this  account 
the  death-rates  from  all  causes  and  from  certain  specified  causes 
for  each  of  seven  age  groups,  as  well  as  for  all  ages,  are  set  forth. 
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The  results  of  this  investigation,  while  confirming  generally 
those  of  previous  inquiries  that  mortality  is  greater  in  back-to- 
back  houses  than  in  through  houses,  showed  that  this  excess  of 
mortality  is  largely  limited  to  the  early  and  the  advanced  ages 
of  life.  Indeed,  in  the  largest  of  Dr.  Niven's  selected  districts 
the  mortality  at  the  adolescent  and  early  adult  ages  (15-45)  was 
usually  less  in.  the  back-to-back  houses  than  in  the  districts  of 
which  they  formed  part. 

Another  notable  result  of  Dr.  Niven's  investigation  was,  that 
it  did  not  show  "  that  marked  preponderance  of  phthisis  (in 
back-to-back  houses)  which  we  should  expect  from  previous  in- 
vestigations." The  mean  excess  of  mortality  from  this  disease 
in  back-to-back  houses  amounted  to  11  per  cent.,  but  in  three 
of  the  selected  districts  the  mortality  from  this  disease  was  less 
in  the  back-to-back  houses,  while  in  two  others  it  was  practically 
identical  in  both  classes  of  houses. 

It  needs  to  be  pointed  out,  however,  that  in  nearly  all  Dr. 
Niven's  selected  districts  the  average  annual  rates  of  mortality 
from  all  causes  were  high,  ranging,  with  one  exception,  from 
24-8  per  1,000  lo  36-3  per  1,000.  Probably,  therefore,  important 
influences,  other  than  the  nature  of  the  dwelling,  were  in 
operation. 

Dr.  Evans,  medical  officer  of  health  of  Bradford,  in  a  paper 
read  to  the  Epidemiological  Society  in  1896,  has  also  compared 
the  vital  statistics  of  back-to-back  houses  and  through  houses. 
He  brought  under  review  three  groups  of  houses  in  Bradford, 
"  as  alike  in  age,  in  sanitary  circumstances,  and  in  the  class  of 
artisans  who  occupy  them,  as  it  is  possible  to  obtain."  One  of 
these  groups  comprised  tbrough  houses,  another  back-to-back 
houses  in  rows,  and  the  third  back-to-back  houses  in  blocks  of 
four.  The  death-rates  from  all  causes,  during  three  years,  1890- 
1892,  of  these  groups  of  houses  were  15'1,  17"7,  and  18'3  per  1,000 
respectively,  or  as  100  :  117  :  121.  The  mortality  was  thus  17  per 
cent,  higher  in  the  back-to-back  houses  in  rows,  and  slightly 
higher  still  in  the  back-to-back  houses  in  blocks  of  four  than  in 
the  through  houses.  On  the  other  hand,  mortality  from  phthisis 
was  greatest  in  the  back-to-back  houses  in  rows,  and  lowest  in 
through  houses,  the  death-rates  being,  for  the  three  groups  of 
houses,  1'39,  2'41,  and  1"68  per  1,000  respectively,  or  as  100: 
173:  121. 

For  further  purposes  of  comparison,  Dr.  Evans  divided  the 
wards  of  the  city  of  Bradford  into  two  groups,  one  group  contain- 
ing more  than  60  per  cent.,  and  the  other  less  than  60  per  cent,  of 
back-to-back  houses,  and  it  was  found  that  the  death-rate  from  all 
causes  was  20  per  cent,  higher  in  the  former  than  in  the  latter 
group,  while  the  death-rates  from  phthisis  and  diarrhoea  were  13 
per  cent,  and  131  per  cent,  higher  respectively.  The  statistics  of 
this  investigation  are  open,  however,  to  the  same  objection  as 
those  of  previous  investigations,  namely,  that  correction  for 
differences  in  age  and  sex  distribution  could  not  be  made,  and,  in 
addition,  the  period  covered  by  them  was  short. 


Durham,  I  had  thl^  n  %  ^^^^^^^^  district  in  the  County  of 
rehxtmo/to  oerlL  bncir^^  presenting  some  statxsticH 

covered  a  iJod  oi  10  vlr^^^f ^  -^^'''^  statistics,  which 

all  canses  amonn^^n^  tr27  ier  Zt       TT  f  "^l''-'^'^^  ^^"^ 
and  an  excess  of  S^nt  nTnv/'l  f      J- ?        back-to-back  houses, 
T,.  +1,'  1  ^^^'^^^  mortality  which  amounted  to  50  ner  r*.Ti+ 

•in  tins  case,  however  nUlmnr,.!-,  +i,        •  i  w  <ju  jjei  cent. 

possible  to  LTe  any  ZT  cttTLrT^^^^  '°  ™- 

Iiealth  of  Vh  ckham  ^uU,  ^l'"™  by  the  medical  oiBcer  of 
*''ritb^™ll  ^"'r  -ess  in  the 

IIL-ChiEF  DlFFEEiacES  BETWEEN  ThKOUGII  AND  BaCK-TO-B^CK 

Houses. 

enll  W^'  """iJ      ""l^"';  ^""^"^y  principal  points  of  differ- 

Lsential  back-to-back  houses.  The 

o  Wi  ?  1.    1  1         ^^^"""^  exclusively  to  the  dwelling,  while  in 

L^L  commt^^^^^^  !  "  'r^^''  ^^^^^^  ^  P-*y  win  belon" 
Ws  areT  on.t  ^^T'l^'^?  ^bat  two  dwel- 

exiftence  of  w?,?d^  ^  ^'  ^^'^  ^  ^^^^^^  ^^at  the 

existence  of  windows  opening  to  the  external  air  at  the  back  nf 

such  houses  IS  rendered  impossible.    Conseqnentiy,  the  free  venti 

lation  or  perflation  which  can  be  obtained  in  a  tLu'h  house  bv 

opening,  the  windows  both  at  the  front  and  at  the  back  of  the  house 

cannot  be  obtained  in  a  back-to-back  house;  and,  further   in  a 

back-to-back  house  of  more  than  one  storey,  the  air  of  the  rooms 

above  the  ground  floor  is  much  more  apt  to  be  drawn  from  the 

more  or  less  vitiated  air  of  the  rooms  below  than  Tn  a  similar 

through  hoxise,  since  in  the  latter  a  direct  current  of  air  from 

outside  can  be  set  up,  independently,  on  each  floor- 

Opponents  of  back:to-back  houses  contend  that 'this  inherent 

difference,  m  regard  to  ventilation,  is  a  matter  of  serious  moment  • 

that  as  a  result  the  air  m  the  rooms  of  a  back-to-back  house  is 

canno  ZIT"^         f      "f'^f?  "  '•  ^^^^  ^  --"So" 

cannot  but  be  injurious  to  the  health  of  the  inmates.    There  is  no 

doubt  that  at  times  the  sensation  of  stuffiness  in  the  rooms  of  back- 
to- back  houses  IS  very  marked  indeed. 

^'',.*\'^?*ber  hand,  it  is  contended  that  the  importance  of  the 
essential  difference  between  the  two  types  of  house  has  been  much 

e?er™  ,  V  ?!^T^  ^^^'^^^'b  ventilation  is  feasible  in 
every  room  of  a  back-to-back  house  which  contains  a  fireplace  as 

n-^-  ^x"''*  ^""'/^  '■^P°"*  I^ocal  Government  Board,  ou  the 

fo  ill  Z^irT^'"'"'''  i  ?°  Whickham  Urban  District,  with  special  reference 
a?  Mn,T  J^u  1^  Accommodation  generally,  and  to  certain  Back-to  Back  Houses 
at  Alarley  Hill  m  particular  (No.  262). 
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well  as  a  window,  and  that  this  through  ventilation  may  be 
materially  increased  by  means  of  special  ventilating  shafts,  sucli 
as  are  not  uncommonly  provided  in  back-to-back  houses  m  Leeds. 
The  obiection  to  the  latter  means  of  ventilation,  however,  is  that 
thev  often  give  rise  to  "  draughts,"  and  that  they  are  frequently 
closed  permanently  by  the  occupants.  At  the  best,  moreover, 
they  do  not  enable  that  thorough  perflation  of  the  atmosphere 
of  rooms  to  be  effected  which  is  possible  by  opening  the  windows 
at  the  front  and  back  of  a  through  house. 

The  difficulty  of  obtaining  satisfactory  through  ventilation  m 
back-to-back  houses  may  be  overcome,  more  or  less  efiectually, 
provided  they  are  built  in  blocks  of  four  instead  of  m  continuous 
rows;  for,  when  so  built,  each  house  has,  in  addition  to  the  front 
wall,  an  independent  side  wall,  in  which  windows  may  be  pro- 
vided. With  such  an  arrangement,  a  very  large  amount  of 
through  ventilation  or  perflation  becomes  possible,  especially  it 
tlie  relative  position  of  windows,  doors,  and  fireplaces  is  skilfully 
devised.  A  good  type  of  back-to-back  house  in  blocks  of  four 
exists  in  large  numbers  in  Morley  and  other  towns.  In  Hudders- 
field  and  elsewhere,  however,  there  is  an  unsatisfactory  modiflca- 
tion  of  this  type,  in  which  only  the  ground  floor  rooms  can  be 
provided  with  windows  in  the  side  wall,  the  upper  floors  being 
built  so  as  to  be  a  continuous  row.  The  object  of  this  modification 
is  to  increase  the  bedroom  accommodation,  but  it  destroys,  to  a 
very  large  extent,  the  benefits  aimed  at  by  building  back-to-back 
houses  in  blocks  of  four. 

There  are  other  indirect  disadvantages  in  the  amenities  of  back- 
to-back  houses  which  are  of  importance.  One  of  these,  which 
appeared  to  me  in  the  course  of  my  inquiry  to  be  felt  by  the  occu- 
pants of  these  houses  more  acutely  than  any  other,  is  that 
frequently  back-to-back  houses  are  devoid  or  almost  devoid  of  sun- 
shine. As  there  are  windows  only  in  the  front  walls  of  back-to- 
back  houses  in  rows,  it  follows  that,  unless  these  rows  face  almost 
due  east  and  due  west,  the  houses  on  the  northerly  side  of  the 
row  can  have  but  little  sunshine  in  the  summer  months  and  pro- 
bably none  at  all  in  the  winter  months.  Moreover,  those  houses 
which  possess  the  advantage  of  sunshine  are  not  free  from  objec- 
tion, for  in  summer  weather,  since  all  the  rooms  alike  are  exposed 
to  the  sun,  they  are  apt  to  become  intolerably  hot.  In  a  through 
house,  on  the  other  hand,  some  portion  of  the  house  is  in  sunshine 
during  part  of  every  sunny  day,  while  in  hot  weather  one  side  is 
cooler  than  the  other. 

The  difficulty  as  to  closet  accommodation  in  connection  with 
back-to-back  houses  is  well  known.  The  absence  of  a  back-yard 
made  it  necessary  in  the  older  back-to-back  houses  to  place  the 
closets  or  privies  and  ashpits  in  groups,  either  on  one  side  or  at 
the  end  of  a  row,  with  the  result  that  the  closet  and  ashpit  accom- 
modation belonging  to  a  house  may  be  very  far  removed  from  it 
and,  at  the  same  time,  often  inadequate,  while  the  proximity  of  the 
groups  of  closets  and  ashpits  to  some  of  the  houses  is  extremely 
objectionable.  This  disadvantage  has  been  overcome  in  the  newer 
back-to-back  houses,  for  in  consequence  of  n^pdern  improvements 
in  sanitary  fittings,  it  is  now  possible  to  pro^dde  a  water-closet 
inside  the  house,  either  in  a  bathroom,  or  in  an  apartment. 
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approached  from  the  outside   in  +1,  i, 

eomn^on  arraayeinent  ia  znodex^^  b '  i^TT^^*-  The  latter  is  a 
wliere  a  .0  oac]i  house  is  provided  witt  ^"^"^^  -^^^^^^  I^^^ds, 

Ihe  absence  of  a  back  yard  is  .  Jit    I  ""^^'^  ^oors. 
_ery  common  complaint       me  t.^  ^^^^^^  A 
J.icJv   of   privacy.      for   U,.Z,  its  absence  leads  to 

Wes    ow.n,  I  the  want  ■^S'J;  1^./'^  .^^'^T  ^-^^-^^tc] 
able  place  for  drying  the  weeVK.  1     ''f^^-y^^'d.  the  only  uvail- 
Pubhc  street,  on  lines  str^tr  S  l^     '''''^'^  open  air  is  the 

several  neighbonrs.      if  m^t  L'St'b  --m".  b; 

tins  disadvantage  has  also  bl        ^ack-to-back  houses,  however 
-ually  a  garden  beltlet  hernsTST'  ^  f  '''^^ 
ovxsion  of  snch  a  garden  or  yard  in  ?roi^'  .  f  1'  ^^^^ 
Those  wrr^'"'^  in  recent^years  ^ack-to-back  houses 

ing  that  'tUy  tTseL^d^sa^^^^^^^^^^  ^^'^^^^d  that,  even  assum- 

especially  n  the  newer  houses  of  thi.  ^  """"^'11  halanoed, 
The  most  important  advantai  .l.  -     t^?"' >  ^^^^i^'  advantages 
bouse  zs  so  much  cheapt  thal^t^^^^^^^^^       Ti*^"*  back-to-bfck 
nian  living  in  it  is  not  tempted  nr-^   ^^i^'r^"        ^'^^  ^'orking 
^i^e  might  be  in  a  through  Jou  f  and  0"^^^^'^      ^"^^  ^  ^^^^^^  a! 
uxuries.      Another  advantal S    '^.T^  ^^^^  «^  ^^od  and 
liouse  IS  warmer  than  trthr^^.tCt"  *M /^^%b-k-to-back 
smaller  expenditure  on  coals  '  ^""^  therefore  entails  a 

It  may  be  questioned  whethpr  +bo  j  , 

back-to-back  houses  is  a  leal  adva  it«  ^^^^^^^  of 

be  due  to  the  restricted  means  of  ve^S'  ^ot 
Tbere   is   no   doubt,   hoTever    tr^f  ?        H'^^^^  ^'^f^"'^^^ 
bouses  IS  materially'  less  ?han  th.t  nf  f  back-to-back 

as  will  presently  appear,  bu  as  much  of  T-'^""'  '^''''^^ 
ness  of  back-to-back  houses  seeL  +n^       5''  comparative  cheap- 
tbat  there  are  fewer  ex  ^rnaT  walls  tn?'"u'        ^^^^  «^  fact 
tbat   on  a  given  area  of  land   it  i  ^^  -^^  «^  ^act 

number  of  back-to-back  bouLs  than  tC  ' ^'^^^t^^ 
tage  IS,  perhaps,  of  doubtful  value  T  '  ^^^an- 
area  is  a  very  grave  defect  1  congestion  of  houses  on 
all  in  the  old  back  to  back  hout.^    !?^'  ^''^^^'^  defect  of 

been  found  desirable  in  leeds  to  inTr.  '"'f.^^  ^^^^^  bas 

the  crowding  of  back-to-S  houses  bv  ' restrictions  against 
of  street  and  a  greater  number  of  i.tJ  '^^T'''''^  ^  ^idth 
vn  ed  for  tlxem  than  for  Xo'gh  houtr'^^^^^  P^"" 
been  general  m  years  gone  by  and  Zd  if  ?^^^«^c^  restrictions 
build  back-to-back  houses  in  w'ocks  of  fou  .  fT  T  ^^^^^^^^^ 
tbe  exclusion  of  those  in  cZtinnn„7  ^-^ ''"^^^^^ation  to 

whether  the  relative  cheapneL  of  thTh^T;  1*  \'  'i^estionable 
bave  existed.  ^        °*  *be  back-to-back  house  would 
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health  in  ascertaining  the  relative  incidence  of  pulmonary 
disease,  phthisis,  diarrhoea  and  infectious  diseases  generally  m 
houses  of  the  two  classes,"  and  "  that  further  and  more  exact 
information  under  this  head  is  desirable,  I  found  that 
such  exact  information  was  not  available,  and  that  no  systematic 
attempt  had  been  made  to  obtain  statistical  evidence  m  the  manner 

indicated.  ,         .  , .    i      •  i 

It  was  evident,  therefore,  that  if  such  statistical  evidence  was 
to  be  obtained,  it  was  only  by  special  effort,  falling,  m  the  hrst 
instance,  on  officers  of  the  local  authorities  concerned,  that  it 
oould  be  procured.  The  assistance  of  these  authorities  was 
accordingly  invoked  by  the  Board,  and,  as  I  have  already  indi- 
cated, the  officers  of  all  those  who  were  approached  m  the  matter 
readily  undertook  the  necessary  investigation. 

In  settling  the  details  of  this  special  investigation  it  was  neces- 
sary to  avoid,  if  possible,  the  shortcomings,  already  referred  to,  of 
previous  statistical  evidence.  Thus  the  chief  aims  of  the  present 
inquiry  came  to  be,  first,  to  obtain  comparative  statistics  relating 
to  as  large  a  population  as  possible  living  in  a  number  of  towns ; 
second,  to  select  areas  for  this  purpose  in  which  not  only  was  it 
clear  that  the  conditions  affecting  the  inhabitants  of  both  classes 
of  houses  were  comparable,  but  also  as  to  which  it  could  be 
affirmed,  with  some  certainty,  that  no  exceptional  influences  pre- 
judicial to  health  were  in  operation;  and,  third,  to  obtain  data 
which  could  be  corrected  for  differences  in  age  and  sex  constitu- 
tion. At  the  same  time  it  appeared  to  be  desirable  to  obtain 
statistics  for  a  longer  period  than  that  covered  by  most  of 
the  previous  investigations,  and  it  was  therefore  decided  to  deal 
with  a  decennium,  the  period  chosen  being  the  years  1898-1907. 

These  conditions  made  it  necessary  to  choose  from  among  areas 
containing,  either  intermingled  or  adjacent  to  one  another, 
comparable  back-to-back  and  through  houses,  only  those  areas 
which  could  be  regarded  as  healthy.  Thus,  only  a  good  type 
of  house,  whether  through  or  back-to-back,  could  be  brought 
under  review,  and  "slums,"  unhealthy,  dilapidated,  or  con- 
gested areas  were  altogether  excluded.  At  the  same  time  it 
was  necessary  to  select  houses  which  were  more  than  ten  years  old, 
and  furthermore  those  only  which  had  been  in  fairly  constant 
occupation  during  the  decennium  dealt  with. 

As  the  inquiry  progressed,  the  importance  became  more  evident 
of  obtaining  comparative  data,  not  only  for  back-to-back  houses 
built  in  rows,  and  therefore  devoid  of  any  window  ventilation 
other  than  from  the  front  wall,  but  also  for  those  so  con- 
structed, whether  in  blocks  of  four  or  otherwise,  as  to  be  pro- 
vided with  substantial  means  of  ventilation  from  the  side  as  well 
as  from  the  front  of  the  house.  Consequently  areas  had  to  be 
sought  containing  the  latter  type  of  back-to-back  house  as  well 
as  through  houses. 

In  order  to  obtain  data  as  to  the  influence  of  age  and  sex  distri- 
bution on  the  statistical  evidence,  it  was  clear  that  not  only  a  mere 
numerical  census  of  the  populations  of-  the  selected  areas  would 
be  required,  but  also  details  as  to  the  age  and  sex  of  every  inhabi- 
tant. Such  information,  though  not  sufficient  in  the  absence  of 
corresponding  details  at  the  beginning  of  the  decennium,  to  enable 
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a  statistically  complete  correction  +n  K 

age  and  sex,  was  obviously  mo^^^^      T'^l  ^^^^^^ce  of 

any  marked  diverg-euce  in  respecf  nf .  ''^^''"^  existence  of 
habitants  of  tlie  selected  SuoS  ^^'^  ^^^^^'^'^  ^^<^ 

back-to-back  houses,  and  to  enab  W  1  •^'''^  ««l^^^t^d 
at  least,  to  be  taken  into  accon.T  ""^t^^^^^&«nce,  to  some  extent 
t lie  course  of  tliis  detailed  censi;  ,,-^\'^^^™^"ged,  also,  tliat,  in 
obtained.  ''^"^  '-^^^^^^  Particulars  as  to  rent  should  he 

In  addition,  it  Avas  also  necescnr^r  • 
deaths  which  had  occurred  amont  ?  7'  ascertain  the 

areas  that  the  death  re^hCs  Z^^  Populations  of  the  selected 
searched,  and  details  as  to  sex  tl  n^^'^"'  '^^^"^  ^^^^^f^Hy 
It  became  apparent,  theref  o're^that^f  T""  ^^^'^^  extracted" 
these  mvestig-ations  was  not  to  ?  x^""  ""'"^^  carrying  out 
authorities  undertakr^  ?h  m  in  Ti"^'  local 
time.  It  would  be  practice blp+.  f^^  excessive  expenditure  of. 
8'iven  town,  even  where  tWn.f  areas  only  in  any 

was  thus  all  the  more  neces2rt:t^'i^^^  I* 
as  possible,  with  a  view  not  oniv  to  0!.^  ^"^^ 
a  variety  of  places,  but  ako  to  i!^,  data  from 

tion  in  the  aggregate  L  heir  bX'  '  1-^-  Popula- 


-so^c^ctie  as  tneir  basis  — °  f^i'^.i^- 

of  s^n^^^^^^^^^^  l"od  supplies  a  number 

back  houses,  the  data  in  Tach  W.t!^  ^'"^  back-to- 
value,  and  that  the  data  so  obZ!  ?  T'^  ^o  be  of 
one  town,  though  comparable  tTh  f^'^*"^  ^«^s^s 
m  the  same  town,   cannot  1^     *  1^^^ 

tbrough  houses  in  anotW  +Lr  „^,«?^P'^rable  with  those  as  to 
IS  valid  so  far  as  the  comparison  nf  "^''^  "^'^^^  «bi«<^*ion 
cerned,  but  it  is  clear  tSf  f .  { ""T'  ^^^^^idually  is  con- 
as  to  the  selected tack-to  back  ''^''''^  ^'^^^^  data 
as  to  the  selected  throu -h  hout^^f  ^ith  data 

'"^^Si^r  ^'^^^^^'^ 

and  oS  So/dTstSrthT^^^Tt^ 
discover  areas  complyino-  witJ  +S   ^est  Eidmg  m  attempts  to 
In  some  towns,  of  whfch1:hl  ^n.f  f  ^^itions  laid  down  above, 
to  be  impossib  e  oTnS  siebTr.  %™  S^^effield,  it  proved 

with  great  difficulty  and  ^^f/  ^^^^'^^^le  m  others  it  was  only 
inspection  thft   Zesf  wl  atSin  V'^^V'f  visits  of 

arose  in  connectiorw,-tW^  attained.      The  principal  difficulty 
selves.    Frequently  thrll  1  ""^P^^.f^^l^ty  of  the  houses  them 

back-to-back  were^l wn''  '^^^^  ^^^'^^^^^  *°  ^^-^ 

of  much  more  rTcen't  0^.+.  I?  ^^^P^^^or  class,  or  were 

wisecomparaWrrouses  coSrw'  'Tfr'l'  ^^^^^'^  ^^her- 
tion  for  less  than  ten  Crs  -d  ?"^'.!^'"^;^^^  ^^^^  «^«"Pa- 
oourse,  that  neither  'he  new'est  back  to"l  'l  I'  i^e-table,  of 
modern  improvements  i^nTfll  .'xf^'  ^^'^^h  the  most 

brought  under  reviW  ^^^"^^s^  «ould  be 

I  -StTm^ysSlV  different  towns,  and 

these  areas  4re  reasonably  1^^^^^^^  circumstances  of 

"nduly  unhealthy  conditions  and  'tW  1        T''  ^^^J^^* 
appear,  the  average  rent  of  1i?p  tl       ^J^^^^^^^^'  as  will  presently 
age  rent  ot  the  through  houses  was  greater  than 
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tlie  average  rent  of  the  baclc-to-back  liouses,  tlie  two  types  of 
houses  were  inhabited  by  working  people  of  similar  class  and 
engaged  in  similar  work. 

y  _HousES,  Rents,  Population  and  Mortality  in  the 

Selecteb.  Areas. 

In  Table  I.  in  the  Appendix  are  set  forth  the  number  of  houses 
in  each  of  the  areas  which  were  selected  for  comparison,  the 
average  number  of  persons  per  house  in  each  area,  and  the 
average  weekly  rent  in  each  area.  The  total  number  of  houses 
in  alf  the  areas  was  3,996,  of  which  3,865  were  occupied  at  the 
time  the  special  census  was  taken,  and  131  or  rather  more  than 
3  per  cent,  were  unoccupied.  Of  the  occupied  houses  1,567 
were  through  houses,  and  2,298  back-to-back  houses,  and  of  the 
latter  515  were  houses  which  possessed  substantial  means  of 
ventilation  from  the  side  as  well  as  from  the  front  of  the  house 
("blocks  of  four"),  while  the  remainder,  1,783,  were  back-to- 
back  houses  in  rows  which  possessed  means  of  window  ventila- 
tion from  the  front  wall  only.  The  proportion  of  unoccupied 
through  and  back-to-back  houses  was  about  the  same,  rather 
more  than  3  per  cent.,  but  the  proportion  of  unoccupied  back- 
to-back  houses  in  rows  Avas  somewhat  higher— namely,  4  per 
cent. 

The  average  number  of  persons  per  house  ranged  from  34  to 
4-9  in  the  case  of  through  houses,  and  from  3-3  to  4-1  in  the  case 
of  back-to-back  houses,  the  average  in  all  the  areas  being  _4-3  and 
3'8  respectively.  In  the  case  of  back-to-back  houses  with  side 
ventilation  the  average  number  per  honse  was  a  little  larger  (4'0) 
than  in  the  other  type  of  back-to-back  house. 

These  figures  indicate  that  the  through  houses  were,  on  the 
whole,  somewhat  more  commodious  than  the  back-to-back 
houses,  especially  than  those  built  in  rows,  and  this  inference 
is  confirmed  by  comparison  of  the  weekly  rents.  Notwithstand- 
ing the  careful  exclusion  of  through  houses  which  were  not 
comparable  with  the  back-to-back  houses,  the  average  weekly 
rent  of  the  through  houses  was  materially  higher  than  that  of 
the  back-to-back  houses  in  each  of  the  areas.  The  average  rent 
in  all  the  areas  combined  was  5s.  6d.  in  the  case  of  through 
houses  and  4s.  6d.  in  the  case  of  back-to-back  houses.  The 
average  rent  of  the  latter  having  side  ventilation  was  a  little 
higher  and  that  of  back-to-back  houses  built  in  rows  was  a  little 
lower  than  4s.  6d. 

Another  analysis  of  the  details  as  to  weekly  rents  shows  that 
while  the  bulk  (89  per  cent.)  of  the  back-to-back  houses  were 
rented  at  sums  ranging  from  3s.  6d.  to  5s.  6d.  per  week,  the  bulk 
(88  per  cent.)  of  the  through  houses  were  rented  at  4s.  6d.  and 
upwards. 

The  populations  of  the  different  areas  are  shown  in  Table  II. 
in  the  Appendix.  In  this  table  are  set  forth  in  detail  the 
number  of  inhabitants  of  each  area,  classified  according  to  sex 
and  age  in  eleven  age  groups,  and  according  to  their  residence 
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of  Louse  differs  inaterially  ^^Sdif^i;  'Tl'^ 

a  relative  excess  in  tlie  barir+n  differences  consist  of 

tlirough  houses  of  a  marked  reMivf  ^^^^  t^^e 

from  10  to  26  years  ind  o  i  '^^'^^'T^  excess  of  the  age  groum 
from  45  years  and  npwardg!''         "'^  groups 

(18?8490?)'inX*Tre.r^"^^  ^--^  the  fen  years 

fron^theoiialrtLrr^ftr^e:^^^^^^^^^^         M  '^^^^^ 
officers  of  health  of  the  di.tr?.?  '^T^^^  medical 

searches  in  these  retmns  tere  v  "^^.f'^^^',  ^he  necessary 
officers  of  the  local  au  horitTes  aldi  "''"f ^he 
were  examined  more  than  n?.'  several  cases  the  returns 

tad  not  been  ovedooked     K  '^;£'^f;  *°  ^liat  deaths 

public  institutions  successf '"^  "'^'^"^  ^^'^^  ^^'''t^^^ 
the  only  important  exception  1 1  overcome  in  most  areas, 
which  case  I  was  inforr^ed  that  fl  1  ?  '"'^'^'^^TS  Morley,  in 
deaths  of  inhabitants^f  both  t^e  ^T'""^  .""^  ^^^^  ^^^raneous 
houses  was  impossible.  ^^"""^^^  ''^"^^  back-to-back 

uuL\ertf'de"hs\lu?lstE^^  tl^e 
the  areas  classified  accordin  "  +o  .        1  ""'^""^^       ^^^I^  «f 
8-roups.      This  table  shows  Iha^  T  ^^^^^^ 
-corded  in  all  the  areas  Zinl^^e^tc^^^^^^^^^^^^^ 
foriVrpT/lS"'^^  ^eath-rate  of  all  the  arl!  w'^  there- 

^-th-rates  per  1,00,. 

Morley,  ll'S-BatlPTr  i ^-q  T^  f„°^™r  were  : —Leeds  TS-q- 
Halifax,  15  3;  KeSlerisV'^?'-'^  Huddersfield,'  l'?.' 
areas,  collectively,  12-4  per  1  000  Th..  ^  remaimn^  smalle; 
tie  areas  selected  were  not  unhealthy  areas' 

VI.— Comparison  op  Mortalttv  t„ 


(a)  Crw^^f.  Z>e^^7i  T^r/ie^ 


dea^s  were  regi2Ld^as\  examined,  942 

through  houses  of  the  areas  n  i  Z^?''^^  residents  of  the 
registered  as  having  occuS  ed  an  ot"^  ^'^^^  ^^'''^'^  ^ere 

houses  of  these  area^  Batd  on%r''^"^^'^.*''^  back-to-back 
occupying  the  houses  in  these  areas P^P^^'^^ion  found  to  be 
rate  from  all  causes  in  t  ^thTon!!  ^  ^^'"^^^  ^'^^""'^^^  crude  death- 
Per  1  000,  and  that  in  the  back  to  1  ^^'^ 
per  1,000.  ^'"^  l^ack-to-back  houses  as  a  whole  16-4 
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In  the  larger  areas  individually  and  smaller  areas  collectively 
these  crude  death-rates  were  as  follows  :  — 


Table  A. —Mean  annual  cr  ude  death-rate  from  all  causes  per  1,000. 


Area  in 

Through 
houses. 

Back-to-back 
houses. 

Leeds   

Morley   

Batley   

Bradford  ...   

Huddersfield   

Halifax  ...   

Keighley   

Other  areas  

•  •  •             •  •  • 

•  •  •              • • • 

•  •  t              •  •  • 

•  •  f              •  •  • 

■  •  •              •  •  • 

•  ka               • • • 

1603 
11-29 
11-74 
16-33 
15-14 
15-77 
14-52 
10-21 

20-47 

17-71 

16-08 

16-51 

14-81* 

16-24 

14-72 

All  areas 

13-89 

16-40 

(b)  Death-rates  corrected  for  differences  in  age  and  sex 

constitution. 


The  foregoing  rates  of  mortality  are  crude  rates  and  cannot 
properly  be  used  for  purposes  of  accurate  comparison. 

As  mentioned  previously,  in  order  to  make  a  mathematically 
complete  correction  of  these  crude  rates,  information  would  be 
required  as  to  the  age  and  sex  constitution  of  the  populations  con- 
cerned at  the  commencement  as  well  as  at  the  end  of  the 
decennium  for  which  the  death-rates  have  been  calculated.  This 
information  it  was  clearly  impossible  to  obtain,  and  the  question 
arises  how  far  the  information  which  has  been  obtained  on 
these  points  at  the  end  of  the  decennium  is  to  be  relied  upon  for 
making  the  necessary  correction. 

It  is  clear  that  the  age  and  sex  constitution  as  ascertained  at  the 
end  of  the  decennium  may  not  and  probably  does  not  represent 
the  mean  age  and  sex  constitution  throughout  the  decennium. 
Nevertheless  it  is  not  a  very  wide  assumption  that  the  variations 
in  respect  of  age  and  sex  which  were  found  to  exist  in  the  different 
populations  at  the  end  of  the  decennium  reflect  with  sufficient 
approach  to  accuracy  the  variations  which  existed  throughout  that 
period. 

It  is  permissible,  therefore,  for  the  purpose  in  view  to  use  the 
figures  set  forth  in  Table  II.  for  calculating,  in  the  usual  way, 
factors  of  correction  for  the  differences  in  the  age  and  sex  constitu- 
tion. This  has  accordingly  been  done,  the  standard  death-rate 
being  calculated  for  each  sex  at  the  various  age  groups  from  the 
mean  annual  death-rates  from  all  causes  in  England  and  Wales 
during  the  decennium  1891-1900,  as  given  in  the  last  decennial 
supplement  of  the  Registrar-General.  The  factors  thus  obtained 
are  set  forth  in  Tables  XIII.  and  XIV.  in  the  Appendix. 

The  death-rate  from  all  causes,  when  corrected  in  this  way  for 
the  differences  in  age  and  sex  constitution,  of  the  population  living 

•  Exclusive  of  the  deaths  of  two  persons  who  had  resided  in  back  to  back 
houses  in  the  area  Folected,  for  a  few  weeks  only.  If  these  two  deaths  are 
included  the  crude  death-rate  becomes  15-10.  One  of  these  deaths  was  due  to 
enteric  fever,  the  other  to  phthisis. 
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to-bact  J,„u.e.s.  coIloc";dy.Tl6  17!^  ''^""-'"t^  ^aek- 
J-iie  correofpfl  ri^o+i,     /' per  cent. 

of  the  ^alfellt  S&tt'r^"  ■"^-"^"7  aad 

as  well  as  the  cofflparat  ve  mornft  "J"™  '°  f»"owi„g  table 
ttrou,!,  l,„..es  i.^oh  ^nltreetlfev^^oto"'-"'''"  ""^ 


•Arens  in 


Death-rate  per  1,000 
corrected  for  ' 
differences  in  sex  and  at^e 
constitution. 


Through 
houses. 


Leeds 
Morley 
Batley 

Bradford  ... 
Huddersfield 
Halifax  ... 
Keighley  ... 
t'ther  areas... 

All  areas 


Baek-to-back 
houses. 


Comparative  mortality 
the  death-rate  in  ' 
through  houses  being  1,000 
in  each  case.  °  ' 


Through 
houses. 


20-12 

13-80 

13-05 

17-81 

16-20 

17'49 

1605 

11-74 


Back-to-back 
houses. 


lG-15 


23-45 

1402 

19-36 

19-66 

17-52 

17-16* 

1812 

15-78 


1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 


18.60 


1,000 


1,166 
1,016 
1,484 
1,104 
1,081 

981<» 
1,129 
1,344 


1,152 


^''^^^^^^^^^^  -eption  of  the  area  i. 

was  an  excess  death-rate  in  tt  bad  toT'Tf  "'^^  ^^^^e 
areas  chosen  for  comparison  jJ'f.^^-^''-^^fy^^^es  in  each  of  the 
less  than  2  per  cent.^  bTt  fn  t[e  otL?''  was 
cent,  to  48  per  cent  ^  ""^^^"^  ^^^^^  it  ranged  from  8  per 

tl^ArS';  LeTds/^re^'of^X^^'  --Pt-n  of 

relrable  .-n^zW^^^Z  eUi'arisol  jl  T""'  ^^^^^  ^^^^^^  C 
tions  of  the  throuo^h  and  WV  /  i  ^^f  «^  ^^^^^s  the  ^opula- 
0  each,  bnt  r  ea  h  oT^Wem  ^""^  ^-^^ered' aCt 
lation  was  less  than  1  000  ir.  !  +i  "^^^ f^^ii^g  areas  the  popu- 
the  back-to-baclc  ho"  sef  o^  Tn  tih'  ■  '^1  - 
scope  for  considerable  range  of  ^rowL  ?f  ^^'^'^  consequently 
cases.  The  extension  of  t\e  stnSt  n  ^''''^^^^^^^  all  these 
ten  year.s  has,  however,  the  s'me  pI^^       'J  ^  P^^^d  as 

been  multiplied  by  ten,  and  thr^fr^r '""^P^P"''-^^  ^^ad 
of  the  individual  statist  cal  results  obt  f  ^.'^^^""^  indication 
fore,  to  their  significance  Xu  to^l  L  L^^         '"^^^^  ^^^-'^J'  tliere- 


^^—j-:  7   "  ^£gTegate. 


Including 
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YII —Comparison  of  Mortality  in  Various  Types  op  Back- 

to-Back  Houses. 
I  have  already  referred  to  ilie  necessity  of  obtaining  data  for 
comparing,  with  through  houses,  two  types  in  particular  of  back- 
to-back  houses — namely,  those  with,  and  those  without,  means  of 
window  ventilation  other  than  that  provided  from  the  front  wall 
of  the  house.    In  Leeds  it  was  contended  that  even  back-to-back 
houses  in  rows,  as  biiilt  under  modern  conditions,  are  not  un- 
healthy, but  in  other  towns  it  was  argued  that,  although  such 
houses  might  be  unhealthy,  it  could  not  reasonably  be  maintained 
that  back-to-back  houses  built  in  blocks  of  four  materially  differed 
from  through  ventilated  houses.    The  fact  that  in  the  latter  type 
of  back-to-back  house  currents  of  air  can  pass  from  the  side  to 
the  front  of  the  house,  was  claimed  not  only  as  a  point  in  their 
favour,  but  as  a  substantial  reason  for  regarding  such  houses,  qua 
ventilation,  as  much  more  akin  to  through  houses  than  to  the 
ordinary  type  of  back-to-back  house.    Steps  were,  therefore,  taken 
where  possible  to  select  areas  which  contained  back-to-back  houses 
built  in  blocks  of  four,  and  this  proved  to  be  feasible  in  six  towns 
— namely,  Morley,  Batley,  Bradford,  Huddersfield,  Halifax,  and 
Keighley.    The  population  inhabiting  these  side  ventilated  back- 
to-back  houses  was  2,045,  while  the  deaths  which  occurred  in  them 
during  the  decennium  dealt  with  numbered  278. 

The  influence  of  these  side  ventilated  back-to-back  houses  on  the 
rates  of  mortality  may  be  ascertained  in  two  ways — either  by  ex- 
cluding both  their  population  and  deaths  from  the  calculations, 
thus  making  the  comparison  one  between  through  houses  and 
back-to-back  houses  built  in  rows  only;  or,  by  instituting  a  direct 
comparison  among  the  three  classes  of  houses  confined  to  the  areas 
which  contained  the  back-to-back  houses  built  in  blocks  of  four. 

Factors  for  correcting  the  crude  death-rates  obtained  by  the 
former  method  have  been  calculated,  and  the  following  figures 
show  the  corrected  deatli-rates  in  each  area  and  comparative 
mortality.  The  factors  are  shown  in  the  Appendix,  Tables  XII. 
and  XIII. 


T able  C. —  Mean  annual  death-rates  from  all  causes,  corrected  for 
diferences  in  sex  and  age  constitution,  in  through  houses  and  hack- 
to-hack  houses  huilt  in  rows. 


Areas  in 

Corrected  dpath-rate  from 
all  causes. 

Comparative  mortality 
figures. 

Through. 

Back-to-hack, 

excluding 
those  having 
side  ventilation. 

Through. 

Back-to-back, 

excluding 
those  having 
side  ventilation. 

Leeds 

20-12 

23-45 

1,000 

1,166 

Morley   

13  80 

13-81 

1,000 

1,001 

Batley   

13-05 

21-50 

1,000 

1,648 

Bradford   

17-81 

20-32 

1,000 

1,141 

Huddersfield 

10  20 

19-20 

1,000 

1,185 

Halifax   

17-49 

18-29 

1,000 

1,046 

Other  areas  

11-74 

15-78 

1,000 

1,344 

All  areas 

16-15 

19-47 

1,000 

1,206 
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aee?&^^^^  B  ana  C  it  w.,  be 

^eluding;  those  having  CmI  T  »f  back-to-back  houses 

touses  builtrbfooks  o"f/ouTM  "T'""™'  baoUX"^ 

J^urtker  indication  of  thi<, 
T-,i;i    t't         populations  of  these  ,  ^""^^"^  ™  blocks 

-t^e  population  livino-  i„         ^        ,  , 
numbered  3  126,  while" Vat  tin^'A^^^^^  --s 
built  so  as  to  admit  of  sidp  3+^7  ?  ^®  ^>ack-to-back  houses 
that  iving  in  tie  back  to  back  1^^^^^^^^^  2,045,  S 

ventilation,  numbered  3  099  ^        allowing  of  such  side 

decennium  1898-1907  as  haVin  Jn  "'""^'^^^^  during  the 

numbered  429,  278  and  40?  ^  occurred  among  these  houses 
rates  per  1  000  wei;,'fhereft:T?r^^^^  ^?i!  ^^^^  ^"tt 
i  back-to-back  hoi's;s  i.  Kl    i         1^"^^°^  ^^«^«es, 

for  the  back-to-back  houses  in  row  ''^^^  ^'^'91 

bouses  in  these  areas  it  was  14-99    'm'^%f''  back-to-back 

0^  -  afd  agT^n^s^t^^^^^^^^^^^ 


Through  houses 


Corrected 
deith-rate  from 
all  causes. 


15-51 
15-69 
17-94 
17-06 


Comparative 
mortality 
figures. 


1,000 
1,012 
1,157 
1,100 


back  houses  built  so  as  to  aSt  of  "  . T.^^^  ^^^k-to- 
vvell  as  from  the  front  of  the  ho^ise  T^^^^^^.^^^  ^^^^  tJie  side  as 
corrected  death-rate  in  tlouo-h  houses  Tvf'^?*^^  ^^^^^^^^ 
-ess  of  mortality  in  the  baclito'Shl^^s  S  rn^^^^ 
Jt,  +>,  VIII. — Causks  of  Death 

between  nSfir/ifi:?;,^,:  TT^'^T  7^^^^  '-n  made 
related  to  mortaliV  f,om  nil  ^  back-fo-back  houses  has 
strated  tl.at  the  rate  o  moi?  itv^n  '"f 

bouses  shows  a  definite  excess    fit  ?"       "'"^'"^  back-to-back 

^^cess,  It  IS  now  necessary  to  ascertain,  if 


19 


possible,  whether  this  excess  is  attribiitable  to  any  and,  if  so,  what 
particular  causes  of  death,  and  also  whether  these  causes  are  such 
as  may  reasonably  be  regarded  as  likely  to  have  been  influenced 
by  the  character  of  the  dwelling. 

Por  this  purpose,  I  have  tabulated  all  the  deaths,  registered 
as  having  occurred  among  residents  of  the  areas,  according  to 
cause,  as  well  as  according  to  age  and  sex,  separate  tabulating 
sheets  being  used  for  each  area. 

From  these  tabulating  sheets  Tables  VI.  to  XII.  in  the 
Appendix  have  been  prepared.  In  Tables  VI.  and  VII.  are  set 
forth  the  number  of  deaths  from  several  causes,  as  well  as  from 
all  causes,  which  occurred  among  residents  of  the  through  houses 
and  back-to-back  houses,  respectively,  of  the  areas  collectively, 
classified  according  to  sex  and  age  in  11  age  groups. 

In  Tables  VIII.,  IX.,  and  X.  are  similarly  recorded  the  prin- 
cipal causes  of  death  in  the  areas  containing  back-to-back  houses 
with  means  of  side  ventilation. 

Lastly,  in  Table  XII.  are  set  forth  the  crude  death-rates  per 
1,000,  from  the  principal  causes  or  groups  of  causes,  as  calculated 
from  the  figures  in  the  foregoing  tables,  and  from  the  population 
figures  in  Tables  II.  and  IV. 

(a.)  Causes  of  Death  in  all  the  Areas  collectively. 

Table  XII.  (a),  relating  to  all  the  areas,  shows  that  the  predomi- 
nant causes  of  death  which  accounted  for  the  excess  crude  death- 
rate  in  back-to-back  houses  were  :  — 

(1)  the  group  of  common  infectious  diseases ; 

(2)  diarrhoea ; 

(3)  pneumonia,   bronchitis,  and  other  pulmonary  diseases 

(excluding  phthisis) ;  and 

(4)  Certain  infantile  causes  of  death,  which  may  for  conveni- 

ence be  grouped  together  under  the  heading  "  develop- 
mental." These  comprise  premature  birth,  congeni- 
tal defects,  atrophy,  debility,  marasmus,  convulsions, 
and  teething. 

To  a  smaller  extent,  and  only  in  back-to-back  houses  without 
side  ventilation,  mortality  from  phthisis  also  contributed  to  the 
excess. 

The  crude  death-rate  in  back-to-back  houses  was  in  greatest 
excess  in  the  group  of  developmental  causes  of  death,  in  respect 
of  which  it  amounted  to  as  much  as  from  85  to  105  per  cent.  In 
the  case  of  pulmonary  diseases,  the  crude  death-rate  in  back-to- 
back  houses  was  from  39  to  46  per  cent,  in  excess,  while  for  the 
group  of  infectious  diseases  and  diarrhoea,  the  excess  ranged  from 
34  to  50  per  cent.  Tlie  crude  death-rate  from  phthisis,  though 
identical  in  through  houses  and  the  aggregate  of  all  back-to-back 
houses,  was  11  per  cent,  higher  in  back-to-back  houses  in  rows. 

Ihe  death-rates  relating  to  separate  causes  of  death  in  Table 
XII.  are,  however,  uncorrected  for  differences  in  the  age  and  sex 
constitution  of  the  populations  concerned,  and,  therefore,  cannot 
be  acciirately  compared.  In  order  to  make  allowance  for  these 
disturbing  differences,  I  have  calculated  factors  of  correction  for 
the  several  populations  for  mortality  from  phthisis,  for  that  from 
pneumonia,  bronchitis,  and  other  pulmonary  diseases,  and  for  thai 
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mum  1891-1900,  as  given  in  tlfp  wT  ^"""^^ 

Registrar-General.           factors  .  «^PPl^^ent  of  the 

(Appendix).                                 '^^^  forth  in  Table  XIII. 

The  result  of  correctimi   fn-r  A^ff^ 
tion,  of  the  rates  of  mortalTtv  f! ''"?f'      f-""  ^^^^^it^" 
the  following,  table     S  fio  5^  ^'""'^  ^^T^  i«  «town  in 

-mortality,  that  i^u  thr^lf  W^^^ 

as  100;—  ^emg  taken,  in  each  case, 

I'able  E. — Shoioina  for     11  fh 

death-rate  per  \  QQO  L  nil  '''''''''  corrected 
in  through  and  haZto  hack  hT''  /"^        "^^"'^'"^  rnortality, 


(a)  Pulmonary  diseases  (exclud-  I  3-16  flOO^ 

ing  phthisis).  ^■^"^'^^ 

(b)  Infectious  diseases         .  l-qf;  nnn^ 

^'^^^-^            .:.  i-?5  [io'o] 


Through 
houses. 


Back-to-back 
houses,  excluding 

those  having 
side  ventilation. 


4-26  (135) 

1-49  (110) 
M5  (100) 


4-44  (141) 

1-60  (119) 
129  (112) 


phthisis,  and  slightly  reTuced  ^  Z  T  '^'^  of 

■t  IS  reduced  ver^  m£erialTyTn  th^  .  ?f  P^l^onary  diseases, 

diseases,  the  excess  now  be  "n^  f  ^  ^^^e  of  the  group  of  infectious 
to  50  per  cent.  °       *°  oent.,  instead  of  35 

on'^^iS^Zftj^^'Zr^  ^-"'"'tion 
cause,  of  death,  may  be  eSuded  hv  '  '^o^'^lopmental 
from  these  causes  It  fL  aJe  period  Td  1'°^  death-rates 
almost  solely  coneerned  in  thefe  oni.     f /"It  ''^^"^  is 

rates  are  as  follows,  the  floures  in  h        t  T^"""  'J''**^- 

^™  mortality,  that  in  thf  [rrou",h'l^:J, -^-t-fot  Si 

Back-to-back 
houses,  excluding 

those  having 
side  ventilation. 


Through 
houses. 


(a)  Diarrhoea  ... 

(b)  Developmental 

death. 


Back-to-back 
houses. 


causes  of 


8-1  (100) 
16-4  (100) 


8-5  (105) 
22-6  (138) 


8-0  (99) 
24-2  (148) 
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from  diarrhcea,  but  that  tlie  corrected  excess  mortality  in  back-to- 
back  bouses  from  tbe  developmental  causes  of  deatb  ranged  from 
38  to  48  per  cent. 

Summarising  tbe  foregoing-  analysis  of  tbe  causes  of  deatb 
in  tbe  areas  collectively,  it  appears,  therefore,  tbat,  after  making 
allowance  for  dilferences  in  tbe  age  and  sex  constitution  of 
tbe  populations  concerned,  tbe  outstanding  causes  of  tbe  bigber 
o-eneral  deatb-rate  in  tbe  back-to-back  bouses  are  to  be  found 
in  tbe  excess  mortality  from  pulmonary  diseases,  and  from  tbe 
oToup  of  developmental  causes  of  deatb ;  and  to  a  smaller  degree 
fn  an  excess  of  mortality  from  tbe  group  of  infectious  diseases, 
and,  in  tbe  case  of  back-to-back  bouses  built  m  rows,  from  pbtbi- 
sis  also.    A  summary  of  tbe  figures  is  as  follows:  — 

Table  G.— Showing  the  excess  mortality  per  cent,  from  the  causes 
tohich  principally  contributed  to  the  higher  corrected  general 
death-rate  in  (a)  buck-to-back  houses  of  all  kinds,  and(b)  in  back- 
to-hack  houses  exclusive  of  those  having  side  ventilation,  as 
compared  icith  through  houses,  in  the  selected  areas  as  a  lohole. 


Excess  mortality  per  cent,  from 

(a)  In  all  back- 
to-back  houses. 

(b)  In  all  back-bo- 
back  houses  bui't 
in  rows. 

Developmeatal  causes  of  death  ... 
Pulmonary  diseases  (excluding  phthisis) 
Phthisis 

Infectious  diseases  ... 

38% 
35% 

10% 

41% 
lB°/o 

(6.)  Causes  of  death  in  the  area  in  Leeds. 

A  comparison  of  tbe  causes  of  deatb  in  eacb  of  tbe  areas 
would  serve  but  little  useful  purpose,  because  tbe  data  are 
too  small ;  but  in  tbe  case  of  Leeds,  tbis  objection  is  less  applic- 
able, and  tbe  figures  for  tbe  area  selected  in  tbat  town  have  been 
calculated}  separately  witb  tbe  following  results:  — 


Table  H.—Shoiving  for  the  area  in  Leeds,  the  mean  annual  corrected 
deatlir-rates  and  relative  mortality  from  certain  causes  of  death 
in  through  and  back-to-back  houses. 


Through 
houses. 

Back-to-back 
houses. 

1.  A I  all  ages. 

(a)  Pulmonary  diseases  (excluding  phthisis) 

(b)  Infectious  diseases   

(c)  Phthisis  

4-65  (100) 
1-51  (100) 
1-22  (100) 

5-74  (123) 
1-93  (128) 
1-40  (115) 

2.  Under  5  years  of  age. 

(d)  Diarrhoea 

(e)  Developmental  causes  of  death 

12-2  (100) 
21-2  (100) 

8-2  (67) 
24-5  (116) 
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(c.)  Causes  of  death  in  the  areas  contuininu  Back-to-bacJe 
Houses  with  Side  Ventilation. 

The  rates  of  mortality  from  various  causes  in  the  areas  con- 
taming  back-to-back  houses  built  so  as  to  admit  of  side  ventila- 
tion may  also  be  compared.  It  must  be  borne  in  mind,  however, 
that  the  data  are  small,  and  that  the  liability  to  error  is  large 
m  consequence. 

The  crude  death-rates  from  different  causes  in  these  areas  are 
set  forth  m  Table  XII.  (b)  in  the  Appendix,  from  which  it  will 
be  observed  that  although  the  mortality  from  all  causes  was  about 
the  same  m  througvh  houses  and  in  back-to-back  houses  with  side 
ventilation,  nevertheless,  the  crude  death-rates  from  diarrhcea, 
from  pulmonary  diseases,  and  from  the  group  of  developmental 
causes  of  death  were  m  considerable  excess  in  the  latter  and  in 
still  gi-eater  excess  m  back-to-back  houses  without  side  ventila- 
tion On  the  other  hand,  tbe  crude  death-rates  from  phthisis 
and  from  the  group  of  infectious  diseases,  though  highest  in  back- 
to- hack  houses  without  side  ventilation,  were  lowest  in  back-to- 
back  houses  with  side  ventilation. 

It  has  already  been  explained  that  the  death-rates  from  dif- 
ferent causes  m  Table  XII.  are  uncorrected  for  differences  in 
the  sex  and  age  constitution  of  the  populations  concerned.  The 
following  figures  show  the  death-rates  from  the  causes,  now  in 
question,  corrected  for  these  differences,  in  the  manner  described 
when  discussing  the  causes  of  death  in  all  the  areas.  The  factors 
are  shown  m  Table  XIII.  in  the  Appendix. 

Table  J,  —  Showing  far  areas,  containing  back-to-back  Iiouses  with 
side  ventilation,  the   mean   annual   corrected  death-rates,  and 


Through 
houses. 

Back- to-back 

houses 
having  side 
ventilation 
(blocks  of 
four  only). 

Back-to-back 

houses 
without  side 
ventilatioQ 
(rows  only). 

All  back- 
to-baok 
houses. 

1.  At  all  ages. 

(a)  Pulmonary  diseases 

(excluding  phthis's). 

(b)  Phthisis  

(c)  Infectious  diseases ... 

2-62  (100) 

1-06  (100) 
1-29  (100) 

3-66  (140) 

0-  74  (70) 

1-  00  (78) 

4-08  (156) 

1-23  (116) 
1-13  (88) 

3-92  (150) 

1-03  (97) 
1-08  (84) 

2.  0/uler  5  years  of  age. 

(d)  Diarrhoea   

(e)  Developmental  causes 

of  death. 

7-23(100) 
15-74(100) 

10-58  (146) 
16-40  (104) 

9-27  (128) 
26-49  (168) 

9-78  (135) 
22-61  (144) 

llf^iux^:;a   lii  iiiic3    IclulB  clie   111   clUUUrU    Willi  tUOSC   m    1 H  DlCS  Jli 

and  F,  for  all  the  areas,  in  demonstrating  that  two  groups  of 
disease,  namely,  (1)  pulmonary  diseases,  other  than  phthisis,  and 
(2)  the  group  of  developmental  causes  of  death  were  responsible, 
in  outstanding  fashion,  for  the  excess  mortality  in  back-to-back 
houses. 

On  the  other  hand,  the  figures  in  Table  J  indicate  a  much 
higher  mortality  from  diarrhoea  and  a  much  lower  mortality  from 
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the  Infectious  diseases  in  back-to-back  houses  than  the  corre- 
sponding figures  in  Tables  E  and  F.  In  these  respects  the  figures 
of  the  tables  differ  considerably,  but  when  it  is  borne  in  mind 
that  in  regard  to  mortality  from  these  two  groups  of  disease,, 
more  must  depend  on  opportunities  for  infection,  that  is  to  say, 
on  accidental  circumstances,  than  on  the  precise  nature  of  the 
environment,  it  is  not  surprising  that  there  should  be  such 
discrepancies  in  two  given  sets  of  figures,  more  particularly 
when  the  data  are  not  very  large. 

In  the  case  of  phthisis  mortality,  the  figures  in  the  tables  agree 
in  showing  a  material  excess  in  back-to-back  houses  without  side 
ventilation,  but  Table  J  shows  a  much  more  favourable  record 
as  to  mortality  from  this  disease  in  the  back-to-back  houses  with 
side  ventilation  than  in  through  houses. 

{d).  Deductions  from  statistics  as  to  causes  of  death. 

In  regard  to  mortality  from  phthisis,  the  foregoing  statis- 
tics confirm  the  results  obtained  by  Dr.  Niven  in  his  Man- 
chester investigation,  referred  to  on  page  7.  His  results 
showed  that  there  was  "  not  that  marked  preponderance  of 
phthisis  (in  back-to-back  houses)  which  we  should  expect  from 
previous  investigations."  The  mean  excess  mortality  from- 
pLthisis  in  back-to-back  houses  amounted  to  11  per  cent,  in 
Dr.  Niven's  investigation,  as  compared  with  12  per  cent,  (in 
back-to-back  houses  in  rows)  in  the  present  investigation. 

It  remains  to  be  considered  whether  the  mortality  from 
pneumonia,  bronchitis,  and  other  pulmonary  diseases,  and  from 
the  group  of  developmental  causes  of  death,  as  to  the  excess 
of  which  in  back-to-back  hoiises  the  figures  admit  of  no  doubt, 
may  be  regarded  as  reflecting  the  influence  of  back-to-back 
houses  as  such. 

Most  observers  who  have  inquired  into  this  question  have 
found  an  excess  mortality  from  pulmonary  diseases  in  back-to- 
back  houses,  and  it  has  been  assumed  by  them  that  such  excess 
is  related  to  the  absence  of  the  free  ventilation  in  these  houses 
that  can  be  obtained  in  through  houses.  If  this  assumption  be 
considered  to  be  sound,  as  probably  it  may  be,  the  fact  that  the 
same  excess  has  been  found  in  the  present  inquiry  is  significant, 
since  so  much  care  was  taken  to  select  back-to-back  houses  of  a 
good  type  only.  It  may  be  added  that,  in  this  inquiry,  the  excess 
of  mortality  from_  diseases  of  the  lung  in  back-to-back  houses 
involved  pneumonia  and  bronchitis  to  about  an  equal  extent. 

The  excess  mortality  from  the  developmental  causes  of  death 
in  back-to-back  houses,  which  is  so  prominent  a  result  of  the 
analysis  of  the_  statistics  obtained  in  the  present  inquiry,  has 
not  been  established,  so  far  as  I  know,  in  any  previous  inquiry 
of  this  kind.  Dr.  Niven  showed,  however,  in  his  inquiry  that 
there  was  a  marked  excess  of  mortality  from  all  causes  at  early 
ages  in  bnck-to-back  lioupea;  and  in  my  report  on  the  Whickham 
urban  district,  I  demonstrated  that  there  had  been  a  large  excess 
of  infantile  mortality  per  1,000  births  in  the  back-to-back  houses. 

The  causes  of  death  grouped  together  under  the  term 
"developmental"  are  of  considerable  importance.  They 
account  for  no  less  than  about  one-third  of  the  total  deaths 
under  5  years  of  age,  but  their  exact  significance  is  somewhat 
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difficult  to  estimate.    They  include  causes  of  death,  such  as 
premature  birth   and   congenital   defects,   which   are  directly 
related  to  purely  pre-natal  influences,  as  well  as  causes  relating 
to  influences  affecting  adversely  the  child  post-natally,  and  in 
the  latter  category  there  are  included,  no  doubt,  deaths  which, 
with  more  accurate  certification,  might  have  been  assigned  to 
more  definite  causes.    Nevertheless,  these  latter  causes  of  death 
—atrophy,  debility,  marasmus,  convulsions,  teething — are  asso- 
ciated, on  the  whole,  more  closely  than  any  other  group  of 
causes,  with  the  effects  of  impaired  nutrition,  imperfect  growth, 
and  abnormal  development  of  the  young  child.    The  conditions 
which  produce  such  elfects  are  many  and  complex,  but  it  can 
scarcely  be  doubted  that  in  the  earliest  period  of  life,  the  nature 
of  the  home,  especially  perhaps  its  facilities  for  obtaining  fresh 
air  and  sunlight,  must  exert  a  powerful  influence. 

If  the  death-rates  from  this  group  of  causes  of  death  be 
analysed,  it  will  be  found  that,  in  the  aggregate  of  the  areas, 
the  excess  rtiortality  in  back-to-back  houses  from  premature  birth 
and  congenital  defects  was  comparatively  small  (5  to  14  per 
cent.),  w^iile  that  from  the  remaining  causes  ^as  very  large 
(64  to  79  per  cent.).  Indeed,  in  Leeds,  and  in  the  areas  con- 
taining back-to-back  houses  with  side  ventilation,  mortality 
ascribed  to  premature  birth  was  in  excess  in  the  through  houses. 
The  figures  are  as  follows  :  — 

Table  K, — Showing  death-rates  from  certain  infantile  causes  of  death, 
per  1 ,000  living  under  5  years  of  age,  in  through  and  hack-to- 
back  houses,  in  (1)  all  the  areas,  (2)  the  areas  containing  back- 
to-back  houses  with  side  ventilation,  and  (3)  the  area  in  Leeds. 
Figures  in  brackets  represent  the  relative  mortality,  that  in  through 
houses  being  100  in  each  case. 


Premature 
birth  and 
coDgeuital 
defects. 

Atrophy, 
debility  and 
'•  marasmus." 

Convulsions 

and 
dentition. 

1.  All  areas 

Through  houses 

77  (100) 

4-5  (100) 

4-2  (100) 

Back- to-back  houses  ... 

8-1  (105) 

7-6  (169) 

6-9  (164) 

Back-to-back  houses,  excluding  those 

8-8  (114) 

7-9  (176) 

7-5  (179) 

having  side  ventilation. 

2.  Areas  containing  bach-to-hack 

liouses  in  blocks  of  four. 

Through  houses   

7-7  (100) 

4-3  (100) 

3-8  (100) 

Back-to  back  houses  with  side  ven- 

5-3 (69) 

6-3  (147) 

4-8  (126) 

tilation. 

Back-tu-back   houses  without  side 

12-9  (168) 

7-9  (184) 

5-6  (147) 

ventilation. 

3.  Area  in  Leeds. 

Through  houses  ...   

10-1  (100) 

5-8  (100) 

5-3  (100) 

Bick-to-back  houses  

4-6  (46) 

9-6  (166) 

10-3  (194) 
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A  not  unreasonable  inference  from  this  table  would  be  that 
while  back-to-back  houses  may  have  a  deleterious  intiuence,  pre- 
uatally,  on  infant  life,  they  exert  a  much  more  powerful 
injurious  intiuence  on  the  nutrition  and  development  of  the 
young  child  after  birth. 

It  may  be  added  that  of  other  causes  of  death  at  this  age 
period  (under  5  years),  two  groups  of  disease  only  showed  an 
excess  of  mortality  in  back-to-back  houses  (apart  from  the  small 
excess  from  diarrhoea  shown  in  Table  F),  namely,  the  infectious 
diseases  and  pulmonary  diseases.  In  the  case  of  the  infectious 
diseases,  the  excess  of  mortality,  under  5  years  of  age,  in  back-to- 
back  houses  amounted  to  28  per  cent,  in  all  the  selected  areas,  and 
in  the  case  of  pulmonary  diseases,  to  62  per  cent.  In  Leeds 
alone,  the  excess  mortality,  under  5  years  of  age,  from  these  two 
groups  of  diseases  in  back-to-back  houses  was  27  and  64  per  cent, 
respectively. 

IX. — ^Ages  at  Death. 

Having  considered  the  rates  of  mortality  at  all  ages,  and 
ascertained  the  causes  of  death  which  chiefly  accounted  for  the 
excess  of  mortality  in  back-to-back  houses,  a  comparison  may  be 
made  briefly  of  the  rates  of  mortality  at  different  ages  in  the 
two  types  of  house. 

The  ages  at  which  death  occurred  from  all  causes  and  from 
certain  specified  causes  are  shown  in  the  Appendix  in  Tables 
YI.  to  X..,  classified  in  11  age  groups.  In  order  to  avoid,  to 
"some  extent,  errors  due  to  the  smallness  of  the  data  at  some  of 
the  age  groups,  the  death-rates  in  the  following  table  have  been 
calculated  for  six  instead  of  11  age  groups  as  shown  in  these 
detailed  tables. 

Table  X. — Showing  for  all  the  areas,  the  approximate  death-rates 
from  all  causes  per  1,000  living  at  six  groups  of  ages  in  (a) 
through  houses,  (b)  hack-to-hack  houses,  and  (c)  bach-to-back 
houses,  excluding  those  having  side  ventilation. 


Age  groups. 

Under 
5. 

5-15 

15-25 

25-45 

45-65 

65  and 
upwards. 

All 

ages.* 

(a)  Through  houses 

(b)  Back-to-baek  houses  ... 

(c)  Back -to -back  houses, 

excluding  those  hav- 
ing side  ventilation. 

51-3 

65-  7 

66-  6 

37 
4-4 
4-8 

5-3 
3-9 
3-5 

4-  7 

5-  5 

6-  0 

18-  3 

19-  1 

20-  0 

91-6 
107-1 
118-3 

16-2 

18-  6 

19-  5 

This  table  shows  that  there  was  a  higher  rate  of  mortality  from 
all  causes  in  back-to-back  houses  than  in  through  houses  at  every 
age  group,  with  but  one  exception,  and  also  that,  with  the  same 
exception,  the  rate  of  mortality  was  still  higher  in  the  back-to- 
back  houses  built  in  rows.  It  may  be  noted  that  in  the  case 
of  the  exceptional  age  group,  15  to  25,  the  data  are  very  small, 
the  deaths  numbering  but  six  or  seven  per  annum. 

The  age  groups  might  be  combined  into  even  wider  age  groups 
for  purposes  of  approximate  comparison,  and  if  this  is  done,  it  will 
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be  found  tl.at  in  the  three  types  of  house,  viz.,  all  through 
Houses,  all  back-to-back  houses,  and  all  back-to-back  houses  in 
rows,  tlie  relative  death-rates  of  persons  living  at  ages  under  15 
we^re  as  100 :  151 :  156,  respectively;  at  ages  15-45,  as  100:  102: 
106;  at  ages  45-65  as  100:  104:  109;  and  at  ages  65  and 
upwards,  as  100:  117:  129. 

It  woiild  appear,  therefore,  from  these  figures  that  the  elfect  of 
back-to- back  houses  is  manifested  chiefly  at  the  two  extremes  of 
ages,  and  most  of  all  in  infancy  and  childhood. 

It  IS  of  interest  to  compare  these  results  with  tliosc  obtained 
by  Dr  Niven  m  the  Manchester  investigation  already  rcf(n-red 
to.  Ihe  following  table  in  Dr.  Niven's  annual  report  for  1894  is, 
tnereiore,  reproduced:  — 

Tabic  M.— Showing,  for  selected  districts  in  Manchester,  tlie  mean 
annual  death-rates  from  all  causes  durimj  1891-  1894  1,000 
Iwiny  at  various  groups  of  ages,  in  (a)  all  'houses  in  the  areas' and 
in  (b)  the  back-to-back  houses  only  in  the  areas. 


Under 
1  year.* 

l-5« 

5-15 

15-25 

25-45 

45-65 

65  and 
upwards. 

All 
ages. 

(a)  All  houses 

(b)  Back  -  to  -  back 

houses. 

279-1 
299-9 

557 
63-8 

5-9 
7-2 

6-  2 

7-  3 

15-9 
15-9 

45-8 
49-7 

139-1 
172-4 

30-3 
37-0 

These  rates  differ  from  those  obtained  in  the  present  inquiry 
in  that  all  of  them  are  much  higher,  and  that  the  only  age 
group  which  does  not  show  an  excess  of  mortality  in  back-to- 
back  houses  is  25  to  45  and  not  15  to  25. 

On  the  other  hand,  there  is  much  similarity  in  regard  to  the 
approximate  relative  excess  of  mortality  in  back-to-back  houses 
at  the  various  age  groups  in  the  two  inquiries.  Thus,  by  com- 
bining the  age  groups  into  the  four  larger  age  groups  used  above, 
it  will  be  found  that,  in  Dr.  Niven's  inquiry,  the  excess  mortality 
in  back-to-back  houses  at  the  age  groups  under  15,  15  to  45,  45  to 
65,  and  65  and  upwards,  amounted  to  33  per  cent.,  10  per  cent., 
9  per  cent.,  and  24  per  cent.,  respectively.  In  the  present 
inquiry,  as  shown  above,  the  corresponding  excess  per  cent,  in 
back-to-back  houses  in  rows  was  56,  6,  9,  and  29,  respectively. 

Although,  therefore,  it  is  obvious  that  tlie  houses  brought  under 
review  by  Dr.  Niven  and  in  the  present  investigation  differed 
widely  in  healthiness,  both  inquiries  agree  closely  in  showing 
that  the  excess  of  mortality  in  back-to-back  houses  affects  pre- 
dominantly the  early  ages  of  life  under  15  and  the  late  ages 
over  65,  and  that  it  affects  the  intervening  ages  to,  compara- 
tively, a  minor  extent. 

As  regards  the  causes  of  death  which  chiefly  contributed  to 
the  excess  of  mortality  in  back-to-back  liouses  at  the  two  extremes 
of  life,  it  has  been  demonstrated  already  (p.  25)  that  at  the 
early  ages  of  life  pulmonary  diseases,  other  than  phthisis,  and 
the  group  of  developmental  diseases  were  mainly  responsible  for 
this  excess,  aided  somewhat  by  the  infectious  diseases.  At 

«  The  death-rates  for  the  age  period  0-5  were  (a)  106-7  and  (b)  119-0. 
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tlie  late  ages,  analysis  of  the  tables  will  show  that  mortality 
from  pulmouary  diseases,  other  thau  phthisis,  again  constituted 
the  outstanding'  cause  of  the  excess  of  mortality  in  back-to-back 
houses. 

X.  SUMMAIIY  AND  CONCLUSIONS. 

The  prijicipal  points  of  the  foregoing  report  may  be  sum- 
marised as  follows:  — 

1.  The  comparison  which  has  been  made  between  through 
hoiises  and  back-to-back  houses  has  been  carried  out  so  as  to 
bring  under  review  good  types  only  of  back-to-back  houses, 
situated  in  healthy  areas. 

2.  The  through  houses  and  back-to-back  houses  thus  compared 
were  situated  in  13  industrial  towns  in  the  West  Riding  of 
Yorkshire. 

3.  Every  care  was  taken  to  select  strictly  comparable  through 
and  back-to-back  houses,  occupied  by  the  same  class  of  people, 
with  similar  occupations  and  wages.  Nevertheless,  the  rent  of 
the  through  houses  was,  on  the  average,  appreciably  higher  than 
that  of  the  back-to-back  Jiouses — the  average  rent  of  the  former 
being  6s.  6d.,  and  of  the  latter,  4s.  6d.  per  week. 

4.  The  vital  statistics  which  have  been  obtained  regarding 
these  areas,  cover  a  period  of  10  years  (1898-1907) ;  and,  on  the 
basis  of  a  special  detailed  census  of  each  area,  corrections  have 
been  made,  throughout,  for  differences  in  the  age  and  sex  con- 
stitutions of  the  populations  concerned. 

5.  The  corrected  average  annual  death-rate  from  all  causes 
was  greater  in  the  back-to-back  houses  than  in  the  through 
houses,  to  the  extent  of  15  per  cent. 

6.  The  excess  of  mortality  in  back -to-back  houses  built  in  con- 
tinuous rows  was  greater  still,  amounting  on  the  average  to  a 
little  more  than  20  per  cent. 

7.  The  corrected  average  annual  death-rates  from  all  causes  in 
through  houses  and  in  back-to-back  houses  possessed  of  means  of 
side  ventilation  (blocks  of  four),  were  about  equal. 

8.  The  outstanding  causes  of  death  which  produced  the  excess 
of  mortality  in  back-to-back  houses  were 

(a.)  pneumonia,  bronchitis  and  other  pulmonary  diseases 

(exclusive  of  phthisis),  and 
(h)  diseases  of  defective  development  and  of  malnutrition  in 

young  children. 

The  corrected  excess  of  mortality  from  each  of  these  two  groups 
of  diseases,  in  back-to-back  houses,  approached'  40  per  cent. 

9.  There  was  also  some  excess  of  mortality  (10  per  cent.)  in 
back-to-back  houses  from  infectious  diseases,  and  a  small  excess 
(o  per  cent.)  from  diarrhoea. 

10.  Mortality  from  phthisis  showed  an  excess,  amounting  to 
12  per  cent.,  in  back-to-back  houses  built  in  rows,  but  not  in 
back-to-back  houses  built  so  as  to  admit  of  side  ventilation 
(blocks  of  four). 
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U  Altliough  the  average  rate  of  mortality  from  all  causes 
was  about  the  same  in  through  houses  and  in  back-to-back  houses 
built  in  blocks  of  four,  there  was  a  large  excess  of  mortality 
in  the  latter  from  pulmonary  diseases  (exclusive  of  phthisis),  as 
was  the  case  m  back-to-back  houses  in  rows,  and  also  a  large 
excess  of  mortality  from  the  diseases  (except  premature  birth)  of 
defective  development  and  malnutrition  in  children. 

12.  Approximately,  the  ages  at  which  the  excess  of  mortalitv 
m  back-to- back  houses  occurred  were  the  early  ages  of  life  froin 
infancy  up  to  15  years,  and  the  late  ages  of  life  from  65  years  and 
upwards  At  both  of  these  periods  of  life,  the  predominating 
cause  of  the  excess  was  mortality  from  pulmonary  diseases,  and  at 
rnXutitio^r'  ^""""^  diseases  of  defective  development  and 

13.  At  the  age  periods  intervening  between  these  two  extremes, 
the  relative  excess  of  mortality  in  back-to-back  houses  was  com- 
paratively small. 

On  the  whole,  therefore,  it  is  reasonable  to  infer  from  the 
data  given  m  this  report  that,  even  in  good  types  of  back- 
to- back  houses  situated  m  healthy  areas,  the  mortality  from  all 
causes  is  higher  by  15  to  20  per  cent,  than  in  comparable  through 
houses;  but  that  this  excess  is  not  evident  in  back-to-back 
houses  built  with  means  of  side  ventilation. 

Furthermore,  it  may  likewise  be  inferred  that  the  chief  suf- 
ferers from  residence  in  back-to-back  houses  are  infants,  young 
children,  and  old  persons,  in  consequence,  principally,  of  the 
greatly  increased  liability  of  both  young  and  old  to  death  from 
pulmonary  diseases  (other  than  phthisis),  and,  of  the  young,  to 
death  from  diseases  resulting  from  defective  development" and 
malnutrition. 

In  concluding  this  report,  I  wish  to  emphasise,  what  I  indicated 
at  the  outset,  how  much  I  have  been  indebted  to  the  officials  of 
the  local  authorities  for  their  careful  and  most  cordial  assistance 
to  me  m  the  preliminary  stages  of  my  investigation,  and  to  them 
all  I  again  offer  my  warmest  thanks. 


L.  W.  DARRA  MAIR. 


29 


n3  . 

.9  « 


a 

o 

P-i 
e3  -|J 


O)  O 

CO  P-i 

03  to 

^  § 

O  tt) 

cS  O 

a 


02 
CO 

O 


a: 


O 


o  03 


03  03 
CO  'i-l 

O  3 

-d  « 

o 

^  o 
be  a 

CO  . 

^  a 

OQ  O 

H 


13 

3 

v 


a 

u 

bD 
<a 
u 


o 
J3 


XI 


PQ 


Ills 


••-I  ^2  -H  o 


J3  . 
bD  03 

o  g 


o 


o 

r9 


O    ,  m 

J  j3 


I  ^  • 

-c  ■x)  -*3  o 


.■S  -a  -2  o 
> 


o 

M 
o 


m  O 

c 

> 


o  t3 


^5 


'to  '43 


5  2 


o  n3 

o  <D 

-r-t 

|2i  5 


8.2 
O  Ph 


0) 


o 


(N  t- O  (M  5<)  CO  to  O  >-i  lO  O  00 

» •<*     m  »o     CO  CO 

«5 

ftaC^»O00Oi-IC<I       Oi-I>00  CO 
^                                          1  i-H 

1  e>-. 
oi           CO  >0  "*  lO      CO  CO 

cn  1*  03  00  to  o 

1               1  1  1  U.  1 

CO       .>S<  Tjt  lO  tD  O 

O 
1—1 

r>;ioa300ooi>.?oooco  oj 

^                     1-H         T-l  1-1 

03  lO  lO  lO  to  to  lO  lO       lO  CD  lO 

CD 
lO 

(X-McpcOi-HOCOr-l-cltCOOCXDOO 

cb-^cbcb-^f<"5f<w3T»<cbcb-*cba5 

CO 

qoocpipcpo  Ith-^coooooo 
cb-^COTcb-*-*  'T}<ri?cb-^Mco 

00 
CO 

|■*^-OtoqDqp|    1    1    1    1  1 
1-incb-^jf-^cbco'    '    '    '    '  1 

o 

cotr-oasi^CviasO-^asoiCTs-ti* 

^<  PO  CO 

CO 

CO  T-l     1    .-(        tH     1      1  1 

CD 

cDO-*i>-a5>n  icoococoocs 

e0i0t~'*0'*  |t~C^COCO(MT-l 

•O  C<1  T— 1  (N  T— 1  T— ( 

1,783 

1  1  1  1 1^ 1  1  1  1  1  1  I 

1—1 

IcO'^lOIMfMCOl     1     1     1  1 
tM  I— I  T-H 

T-l 

g^co  1       1  0O.O  1    1  CO  1    1  1 

C5OC0l0t-C<I^O00t^l0I>'t> 
lOOOCOb-00-*COT-ICOCO(MCO 

1— 1  T-<  I— 1  T-l  rH  T-l 

1,567 

Leeds         ...       ...  ... 

Morley   

Batley   

Bradford   

Huddersfield   

Halifax   

Keighley   

Cleckheaton  

Brighouse  

Dewsbury   

Linthwaite   ,.. 

TT       1                J  *1 

Heckmondwike   

Pudsey   

All  areas   

80 


o 


+3 


o 


o 

a 
o 


M 
O 

O 

n 


^  a 

■<n  o 
O  P* 


OQ 


"(J 
o 


eg 

o 
o 


00 

o 

05 


o 

.9 

O  M 


c3 


eg 


a 
•  i-i 


o 

02  t< 
C3  O 


c3 

a 

•  rH 

Ph 
3 
O 

&D 

c3 

-2  ^ 
6J0  ^ 

q  0^ 

s8 

cn 


a     rj  O) 


-S 

J  5 

I    1  GO 

W  O 


Ph 


to 


<->  ^  r;^  <] 


CO 
Q) 

taD 
<! 

SSJ5;!2J2'~'"'<'>^-f«5-*<in 

^1—1 

3,537 

-* 
oo 
1^ 

CO' 

o 

All  . 

052  '^'=2'-''-'"550inotoo<£>c35 

"i. 

o 
o_ 

1— 1 

75  and 
upwards. 

J0Cr5COlMrHt^M<Tj(-tlrHrH     jrl  j 

1— 1 
CO 

■*l 

N  00  e<5  (M  N  I-I  CO  CO  «  iH  N   j    |  j 

CO 

in 

lO 

t~ 

1 

go»jja,t^Nj-jjot-r-,cc.nco  | 

CO 
1  <-H 

la 

C5 

U5 

«o 

^  ~ 
O  »— ( 1— 1       1  1 

■M 

id 

1 

-H^lO  IM  IM  .-1  (M  IN  CO  r-l  1 

lO 
IM 

IO 

CO 

-*< 

lO 

vh 
*^ 

[— llOINi— Ir-lrli— (IM>— 1  ' 
-  ^ 

O 

Oi 

1— 1 

id 
■o 

1 

pq 

iccOr-(cocoiMeo  rt^;,-! 

1— 1 

CO 

CO 

-tl 

3' 

'— \ 

;oooooiocooiot*t-Hcoo(M  I 

r^C^  lOlMr-ICOCOIMlM^rHrt-;  1 

lO 

CO 

1— 1 

id 
-* 
1 

Ph 

lOOCOi— lOC0C0CCC0C0OC03^-4H 
rHeoeo^eocoio-o-cOrHr-i 

lO 
io 

co 

CO 

^COlOCO-*O5-*«OO5COO500i— lrt< 
r-l^iO  lOC0IM-*l-*i.*(M,-i  1-1 

CO 
-*1 

•— 1 

o 
i-T 

id 

1 

COt^t^lOiOCO^t^i— itOOiO-^i— 1 
-<^?0  «OiaiMt~tO-*l-+lrtlM 

(N 
lO 

CO 

CO 

CO 

>o 
IM 

^t^t—  05C^C0-^C0'X)C0(M-^t— 1»— 1 
rt-*iO-<*llMCD-iJ<-*50i— lIM  I— 1 
^.—1 

■* 

lO 

o 

1— 1 

I-T 

id 

IM 

1 

'— \ 

^GOt^Oi— idcOOiCOCDCOOOOi— 1 

^oo-*crai-i-*i<Nco<M     I-I  I-I 

^  / 

Ttl 
CO 

lO 

1— 

o 

/~\ 

OOO^OiOtO^COi— lt*00(>Oi— 1 
-<^CO  CO  CO        CO  CO        IM  I-I 

rH 

CO 

CO 

o 

1— 1 

o 

IM 
1 

C^iocoocoiMOt--*!— i;do>-*i— 1 
;^03  ^coi-ieo?o-*iMrH  i-i 

in 

lO 

CO 

CO 

(M 

o 

U5 
1—1 

(Mo^iooNcaocoiMasooi— 1 

lOr— 1(— l^CCIMl-ll— 1  — i 

OS 
CO 
CO 

id 
I—) 

1 

Ph 

cZ^O  COt^OSCOCOi— l01MCOt.-COiO 

coiM—icoeocoiMi-i 

tj> 

CO 

1^ 

Oi 

o 
1— 1 

cocoic-i^ascoo^o^iococoi— 1 

-*  -H  1— 1  CO  1— 1  CO 

IM 
CO 

to 

o 

7 

f^co  cot^i— ii— lot^wcOTticot^c^ 

(3/1—1  tH  1— 1  I-I        (M  CO  -H 

00 

CO 

o 

CO 

CO 
o> 

lO 

5,  t-  O5Q0i-li—  OJiOtOl>-*t-'X) 

CO  IM  I-I  CO  (M  (M  I-I  1 

IM 
1— 1 

CO 

CO 

Under  5. 

^^05  iOr-i(Mt-iot-coeoiMcoco  | 

C/O^  CO  IM  I-I  (N  I-I  IM  rH  1 

CO 
IM 

o 
CO 

lO 

oo 

l£3       CO  1-^  CO  00  t~  CO  CO       ^  1 

tZ/O}  •>(  IM               !M  r-l  I-I  1 

05 

CO 

IM 

ages  ... 

Ages. 

M 

02  ' 

Leeds  

Morley    1 

Batley    ' 

Bradford   

Huddersfield 

Halifax   

Keighley   

Cleckheaton 

Brighouse   

Dewsbury   

Linthwaite  

Heckmondwike 
Pudsey   

All  areas   

Total  (both  sexes)  ... 

Proportion  per  1,000  at  all 

31 


4,678 

o 
o 

/-^CO  ■<*^00■^r-trHF-^OiCClOO^COO 

1 

4,119 

oo" 

I-T 

c^,                        1           1    1    1  1 

IM 

00 

CO 

(Ni— (lOCD  IrHMCCr— 1  It— I     1  IrH 
1  II 

IM 

-^0<>JCOt>-0:i00500?OOOCCi— iiH 
r-t        rH  1— I  (M 

[■.^ 
1—1 

o 

CO 
(M 

OCOi— (00»CCOCOfNiOCOCiO"-H  If— • 

1— 1  (— 1  1— t  1 

00 

t- 

C50iO<Mh-t>-fN-^CO>— iF-liOi— (C<) 
V— ' 

»o 

05 
(M 

CO 

I-H 

05 
lO 

COlCSt>(»COO'MOCOlO'^r— (COCO 
^»OCO(MCOG^l(?qrH 

I-H 

(M 
IM 

/— N 

l>»00000(N(Mr^Oa5iOCOCOCO 

lO 

la 

CO 

05 
O 

/-^ 

cocoo5co(^3t*'r^^(^^ooooI— i-»*Hio-^ 

o 

lOC<lCOlOi-HtOi— tCOO^t— l^-^CCCOt- 
<— ICD-— 'OOO'^tO^t-H.— IIMi— 1 
Wi— )  r-i  1—* 

ao 
to 

I-H 

05 

^OO»000C0if5Or-»Ci0C0C0M 
Wi— 1  1—1 

00 
(M 
«3 

I-H 

i-T 

-* 
r-t 

CO"— 'cooOiOi-Hcooiot^eooco 

-^G^JO-^i-H-rJicriOCO-rHi— (rHi— 1 
WCQ  — 1  —  P-« 

I-H 
05 

1,737 

C3 
rH 

/-\ 

C<)COCOCOCO^OOlOOOt-'<J*lO!XiCO 
^^rHi— 'OlOlClCtMCOOIi— 1 
^—/CQ  ^  1— 1  »—( 

lO 

CO 

rH(M?£)lOt-b-n-(OOlCCOOC<li— (CO 

00 

o 

I-H 

CO 

cc 

CO 

03 

OcO  C0005h--^0^(— lOSCDlQCOtO 
00  ^         <N  -^fl  1-1  rH 

OO 

m 

lO 

CO 

COCO-^fliMCOr-r-H  i-H 

lO 
CO 

cc 

OCO  C5b-(MiOeO'tHOOCOt>COCO 

00 

cn 
cn 

00 

CO 

OO 

OcO  -^OOt^-+^OOi-^OT^^COCC 

o 

CO 
03 

^2  OOtO-^G^CqcOT-ti-irH 

CO 

»o 

to 

00 

00 
OT 

t^-^-^Hi-HrHCOi-lrH 

OS 

o 

J^T"      Oi  —ii  C*!       C-l  »— '  CO  1"^  t-H 
COCOlOCOG^COrHrH  i-H 

-!H 

CO 
I-H 

-* 
O 

OO  COCMOiCO-^lt^COCCOOOCO^ 

t  1  /-V   .   , 

V^_y^^  ^ 

CO 
I-H 

G5 

I-H 

ages  ... 

at  all 

(1) 

Leeds  

Morley   

Batley   

Bradford 

Hnddersfield 

Halifax 

Keighley   , 

Cleckheaton ... 
Brighouse 

Dewsbury   

Linthwaite  , 

Heckmondwike 
Pudsey 

All  areas   

Total  (both  sexes)  ... 

Proportion  per  1,000 

32 


be 

CC  r— I 

o 


a 


o 

05 


I 

00 
05 

CO 

1—4  03 

s  *s 

u 


o 

o  <^ 

bD  .S 
.9  m 


> 


o 

c3  i> 


o 

m 

m  rn 
o 


:« 

GO 
03 


a 

o 


o 


>A  O 


=<3 


5^ 


m 
p. 
S 
O 


<1 


0) 


:  :  :  :      :  :      :  :  :M  : 


All  Ages. 

Cm 

'^t^  ocoocor^osoocoooi^o 
lo  lo  -m  CO  IM  "f:  -+i  CO  rH     r-i     r-i  i 

CO 
lO 

IM 
■"♦I 

;*  in  lO  <M  IM  <0       lO  r-l  rH 
(M  r-l 

CO 

00 

•* 

OS 

and 
ards. 

COeOOJ^-^-^COCOCOiMIM    |iM  1 
C2,<M                                               1  1 

o 

CO 

in 

cs 

t-  a. 
fl 

a 

S^co  coc<ie<iiaioiocii-ii-i|   |  | 

■o 
eo 

t- 

r;oiM-^<-*soot:~(Neoco.-i  i  i 

(M  IM                    ,-1  rH 

v_/                                                                  '  ' 

OS 
CO 

CO 

CO 

1 

lO 
50 

050COIMt>'-l05-!t<CO    |i-HiM'i-t  1 
e^rH                   rH                      1  1 

■«*< 
CO 

rH 

JCJ 
CO 

1 

/ — ^ 

O3C0t-lC-*(Mt>lOi-H    1  CO  IN  IM  1 

CO 

CO 

CO 

CO 

lO 
lO 

OOiOCCCOCOt-lOCSin  |COrH->»<r-( 
t-H  t— ( 

t- 

co 

lO 
lO 

t-50MeOIM10-*COl-HrHrH(M(M  1 
•— 1  1— 1 

lO 

OS 

00 

1 

lO 

£^«0  IMC0COlO-*00|rH|(N|  1 

1(5 

Pm 

lOt-COrfi— il>I^IMrH    j/M    jrH  1 

o 
CO 

rH 

1 

»o 

CO 

a" 

ioIMp-iCCiMtH    jrti-ii-l    1  1 

rH 

CO 

CO 

■o 

CO 

Ph 

COCOIMj      j-*ICOrtrHrHr-l|      |  | 

CO 
rH 

OS 

CO 

1 

lO 

iM 

S^OO  IMrHCO'**-*!      1      !'"*[      1  1 

eo 

IM 

^CO  HCO|(MrH(MT-l|<Mr-H|  | 

t> 
rH 

o 

1 

o 

O^t'  COf-Hi-Hi-HCOCOC<l»— 1     |t-H     j  j 

CO 
(N 

o" 

(M 

Q^tC  m  |t— 1  |i— Ir-HIM  ||— IT-Hi— 1  1 

OS 

rH 

(M 

1 

lO 
1—1 

Q^CO  (M|i-li-ljTtl>-l|rH|      1  1 

CO 

rH 

CO 

id 

Pco.-  1    1  ^<''  1    1    1    1    1    1  1 

o 

rH 

(M 

1 

o 
1— ( 

8-"^  1  1*^^  MINI 

IM 
rH 

o 

I— ( 

g^co  1    1    1           1    1    1    1    1  1 

O 
rH 

CO 

1 

lO 

(Mi-Hi-li-lr-IC<>i-HrH|     j     |  | 

CO 

rH 

CI 

Under  5, 

^CDrHCO^lOCCOCOi-ICO    IIM  1 
ij>lO  l-H  rH                      rH  II 

rH 
rH 

IM 
t- 

Oca  I>-COCOCO(M«OCOCi)C<I(NlMrH 

CO 

C-1 

4> 


O 


o 
H 


33 


■a 
s 

I 

I 

« 
I 

m 


rH 
I- 

CO 

/-vtO  0)Ot00S(N00  05t>C005Ot0 
■*lN00505CCinCOi-(rHi-(  rH 

05 

i-h' 

e?CC  IMlM-<fC0iO-*IMr-i(N    1     1  1 
<N  (M                                              I  I 

GO 

CD 

(M  r-l  1 

OJ 

^H^to  oon5«5<MOtciera  |^t-i  |  | 

CQ  Cq        f-H        rH  I— 1                1  II 

00 

lO 

Cq  !N  i-H  1— 1  I— 1                           1  1 

CD 
00 

i-H  cq        r-*  i-H  1 

f-H 

00 

CD 

to 

OOCs|COO'-HOOCOTtlT+4-^COi— (r-Hr-l 
I— (  C<J  I— (  t-4 

lO 

00 

rH 

c^a>  «  1-1     (M CO  N  1    1  -'  1  1 

I-H  1— 1  1— 1                             1     1          1  1 

(M 
lO 

-*l 

o 

5C10-+5000C0  1C101— ICO  IM 

T—    I-H  III 

IM 
lO 

rH 

lOOoOC^lO-^fMlMCOCOIMi— 1    1  1 

—  T-H  I— 1  II 

\^ 

CO 

1  V 

•■*^>t5(N-*C0t-  |i— li— 1    j  |i— ll—l 

05 
CO 

Ci 

/~\ 

ecc^c.  03to-«j<tcco-r- i(M(M 

CD 

<MC5COTj<|CDCOj  jr-li— 1|     1  j 

t~ 

— ^ 

t- 
i-H 

rH 

' — \ 

0^<M|CO|i-lrH(M|     1  l"-^! 

r-H 

CO 

g^lM  CO(MCOi-llM.-ii-(j     j     1     1  1 

lO 
(-H 

o 

JJ*-*  COCOIM|.-l.-Hj.-l|     j     j  j 

•o 

CO 

gcoco.,0,  1  -^^  1    1    1    1    1  1 

l-H 

o 

QcD  ^  -H    j   C-l  r-    1     j     1   '-'    1     1  1 

lO 
I-H 

CO 

g.co  (  ^co  1    1  ^1  i           1  1 

-* 

(M 

<N 

CO(M00|j|||rH||| 

CO 
rH 

(^33  CO        (M  i-H        i-H        i-H  ■-I  1 

o 

IM 

o 
o 

SJiM  rttOOlMCOi— i>>o»co»ococo 

in     ^  I-H  I— (  cq 

O 
CO 
CO 

CO 

ID 

"p  05 


a 
o 


►^-2  S  g  g  fe 


hq  S  fq  M  M  H  M  O  M  P  Hi 


'•3 

a 
o 

I 


lU 


O  ITS 


C3 
■U 
U 
c3 

rH 
rH 

<1 


o 


o 
H 


16112 


0 


J 


34 


2 

^=1  2 
a;  ^ 

•1  S 

00 

.-s  2 

o 

o  A 
^  -M 

^  J) 
o  o 

o  ^ 

.s.i 

"  a 


O)  ^ 

a>  o 


O    '  2 

•  S  ™  a 

CO 

0  O  2 
^  to 

1  E§  § 
m 


to 
to 


Ages. 

CO  CO  o>  lo 
lO  SI?  CO  to  ph  CO  lo 
oq^-*  <M  rH  ff-l  r-l  eo 

o 
■>« 
CO 

rH 

CO 

AU. 

/^t-  00  i-H  CO  I-H  CO 

-t<  "-1  lO  CO  0>  CO  o 

ViM  ■ 
^        ■  i.N  p^ 

CO 
rH 

IN 

r^ 

nf 

and 
ards. 

CO  CO  (M  r-(  CO  C<1  T*< 

CO 
rH 

 S. 

>~\ 

IN  CO  (M  (N    1  IN  CO 
d  1 

IN 
rH 

-  o 

CO 

ic" 

1 

1— 1  rH            CO  Ift 
C^IN              rH  rH 

OS 

CO 

CO 

CO 

O  t-  OS  Tit  U5  IC 
^  " 

•<*< 

rH 

co' 

CO 

05  CO  N       CO  IN  CO 
rH^I-N  (N  rH  rH  rH  CO 

CO 
IN 
rH 

CO 

i(j 

CO       IN  O  rH  Ci  CO 

rH^IN  rH  rH  rH 

|-~ 

00 

rH 

IN 

id 
la 
1 

C~  IN  CO  t-  CO  CO  OS 
rH^lO  CO  rH  rH  rH  C^l 

o 

CO 
rH 

IN 

1  "'^ 

CO  o  00  lo  OS  lo  in 

rH  lO  C<)  rH  rH  rH  IN 

IN 
lO 
rH 

rH 

CO 

"d 

1 

lO  00  rH  O  OS  O  CO 

rH^eo  th  CO  CO  CO 

rH 

<o 

IN 

CO 

CO 

TjK  lO  00         rH  00  CO 
rH  lO        IN  CO  IN  ^ 

IN 
IN 
IN 

1^ 

"i*  1 

xi 
CO 

1 

Ph 

CO        lO  10  rH  CO 
rH^CD  lO  (N  ■*  rfl  tH 

rH 

CO 
IN 

■*  1 

<» 

IN  t>.  OS  IN  m  CO 

rH^in        IN  CO  (N  T»H 

CO 

CO 
IN 

rH  1 

id 

IM 
1 

t>  O  rH  f-(  OS 
J-H^^  CO  rH  IN  rH  CO 

IN 
CO 
rH 

1 

O 
<M 

O  ■*  O  lO  lO  00  CO 

rH^  CO  CO         rH  rH  ^ 

lO 
t- 

rH 

CO  1 

O 
<M 
1 

O^CO  O  CO  lO  CO 
V^'^  CO  rH  rH  rH 

CO 

CO 

rH 

CO  1 
'O  1 

rH 

on  W  OS  lO  lO  rH  CO 
\_/10  rH  rH  (N  (N  IN 

O 
CO 
rH 

id 
i—t 

1 

t_^CO        OS  lO  CO  rH 
rH  rH  (N  CO 

CO 
rH 

•-H  1 

o 

r—i 

_ 

to  CO  CO  ic  c-  00 

v^-^  rH  rH  rH  rH  CO 

CO 
rH 

^  1 

o 

rH 

P^' 

■;7^CO  t~  rH  t~  CO  t~ 

rH 

IN  1 

1 

in 

^OS  CO        lO  CO  lO 
^CO  IN  rH  rH  IN  IN 

rH 
rH 

00  1 

lO 
M 

CO^CO  rH  IN  rH 
\_/CO  IN  rH  rH  rH  IN 

OO 
r-* 
rH 

235  1 

el 
1:3 

C^lO  t~  00  O  OS  00 

t> 
rH 
rH 

Ages. 

Sex. 

/-\ 
rH 

O  c3       S  eS  (U 
»  ♦  -1— 

Total   

Total  (both  sexes) 

35 


C3 


I 
I 

I 


,-v(M  00  (M  M  OC  O 
lO  CC  l>  f— <  IC  lO  CO 
(>J  CO  W  rH  C^l 

1,093 

in 

^  t-            CO  t-  1— 1 
Oi       CC  iO 
(N  IM  IM 

IM 

in 

o 
c-i 

in 

in 

S^^co  1   1    1  CO 

o 

T— 1 

i— 1 

^            CO  1— i  CO 

t- 

CM 

O  rH  05  (M  IM  ^  (M 

o 

iM 

03  —  to  t-  CO 

1  Tg  r-l  1— 1 

in 

CO 

"jC  C3  05              CO  O 
—  r-H  1— 1 

05 
-*l 

i>  1^  c:  o  »o  i> 

— 1       CO  i-H  (M 

CO 

o     OS  CO  to  IN 

— 1  CO  <M  (M 

(M 

O  lO  CD       O  CO 
— 1             1-H  1— t  -rj^ 

in 
to 

■*       lO  IM       C<J  O 
— (  iO  1— I 

t~ 
in 

CO 

/— ^ 

CO  o     00  cn  IM  CO 

^  to  to  IM  I— 1 

to 

IM 
IM 

CO 

■M  CO  CO  O  O  35  lO 
— 1  CO  lO  lO 

O 
CO 

I-H 

-H 

C?CO  lO  33        00  00 
— (        (M  1 

to 
o 

OS 

51  t-        CO  CO 

CO  IM  IM 

CO 

OoO  00  00  lO  00  C2 
^CO  rH  r-l 

to 

1— 1 

CO 

O"^'  CO  00  t-  OO 
2,CO  ,H 

in 

00 

r-H 

C^to  •*     in  lo  ^ 

^IM  M  r-H 

<M 
CO 

CO 
CO 

CT^O  to  CO  IM  CO  o 

rH  (M 

T-i 

CO 

I-H 

'T^r-  CO  03  lo  1— 1  IM 
I2,<M  IM  CO 

o 
o 
1— t 

CO 

cn 

C>00  to  -(<  CO  — 1  i-H 
3t-l  IM  CO 

« 

OtO  O  CO  to  to  ■-I 
3<M  "M  CO 

IM 

o 

03 
CO 
rH 

rr^OO  — '  CO  1-c  (M  » 
=2,IM  IM 

CO 

—  ta 

.         "73  frt 


'53 


o  ^  g  Ei'd-S 
»  »  -t- 
16112 


5 
o 


o 

JO 


S 


Co 


tc 
to 

I 
I 


rH  CO  tOICO  t~ 
CO  ■*  t~  (M  O 
lO  CO  ^  i-H  IM 

1,686 

3,099 

t-  i-H  C-  CO  IM 
CO  CO  O)  O  CO 
-TfH  IM  CO  rH  rH 

1.413 

•>*<  1  in  IM  IM 

CO 
rH 

05 

rH  eO    1   rH  rH 

CD 

r-H 

iO  eg       CD  O 
r~l  T—t  rH 

tr- 
io 

05 

O  OS  CO  lO  ira 

rH 

IM 
CO 

CO 

■*  to  o  o  o> 

CM  IM  CO  rH 

CD 
O 
rH 

^ 

00 

00  CO  05  t>  rH 
rH  rH  IM  rH 

CO 

c- 

rH 

CO  in  O  IM  ■* 
in  CO  in  rH  <M 

-* 
t- 

OS 
(M 

OS  CO  CO  IM  m 

CO  CO  rH  IM 

lO 

in 

rH 

CO 

CO  cn  OS 
C-  CO  00  IM  IM 

IM 

in 

(M 

CO 

to 

05  O  CD  -*  ei 

CO        to  rH  IM 

rH 
rH 

IM 

00  CD       in  IM 
OS        00  rH  CO 

CO 

o 

CO 

G5 
tr- 

O O  CO  rH  Cv) 

00  CD  00  (M  CO 

CD 
t- 

IM 

io 

CO  O  05  rH  O 
-a*  CO  -*  rH  CO 

CO 
CO 

OS 

OS       r*<  t-  0> 
CO  IM  rH 

CO 
CO 

rH 

eg 

C  IM  rH  r-  IM 
lO  <M  Tt(  rH  (M 

CD 
Tfl 
rH 

00 

■*  o  C3:  OS  era 

U5        CO  rH 

in 

CO 

CO  CO       O  CO 
lO  IM  -<*l  rH  rH 

CO 
rH 

1^ 

t-          t-  02  rH 
^  IM  CO  rH 

CO 
tM 
rH 

IM 

in  OS  00  rH 
in  CO  CO  rH  rH 

tr- 
io 

r-H 

CO 

oo 

(M 

in  CO  IM  CO  CO 

in  —  CO  rH 

CO 
(N 

CO  -*  OS  ■*  (M 
CO        CO  ?-H  r-H 

(M 

<M 

o 

in  rH  -H  CO  O 
Tjl  CO  CO  rH  rH 

O 
CO 
rH 

CO 

Morlev   

Batley   

Bradford   

*HuddersfieId 
*Halifax   

Total   

Total  (both  sexes)... 

C  2 


1 


36 


03 
be 


8 


ft 
a 


to 


in 
to 
I 

lO 

in 


in 
I 


-* 

I 

CO 


lO 

CO 
I 

>o 

(M 


o 

IN 


O 
I 


I 

o 


CO 

be 


o 

1  1— ' 

1 

lO 



/^O  «0  O  M  to  OS 

ic  ^  CO  oi  CO  eo 


CO 

OS 


OS 


r-\<D  CO  00  CO  OS 
lO  IM  IM  CO  (N  lO 


CO 


CO  IN  ■*  CO  N  CO 
<N 


/ — . 

(N  to  IN  (N       i-H  lO 


00 

CO 


o 

IM 


1— I  IN  TfH  to 

IN 


O  00  IN  1^  in  IN 
IN 


to 


00 
IN 


OS  t~  lo  -*  00  IN  la 


00  00  CO  to  to  CO  OS 

I— I 


to 
to 


CO 


IN  CO  IN       X  to 

1—1 


O 
IN 


to  IN  CO  CO  00 


l>) 


in  CO  ■*  1— I  o  I  (N 


in  IN  rH  I— I  IN 


o 

CO 


CO  IN    j     I  IN  (N  rl 


IN  IN  1-1  CO  ■*  CO 


O 
IN 


I— I  (N  CO     I    i-H  r— I  IN 


O  CO     I  I— I  r-l  CO  CO 


tC 


I 


I  IM  IN  I 


^IN  f— I  r-i  ^     I  Cv) 


^  i-H  CO  ■<»(  CO  m  o 


to 


•  •  2 

S  !s  H 


M  ID 

^   IB        'T5  CM  't' 

O       2  3  c8  0) 

*  ♦  -I— 


o 
H 


o 


37 


CO 


a 
I 

I 

a 

i 


•^co  00         o  >o 

1.'^  CO  ,— (  -+1 
\— / 

1— 1 

lO 

(—1 

/^t^  CO  OS  CO 

rj<  CO  CS  1— 1  CO 

(N 

t- 

(N 

IM 

00 

1(1 

t- 

I—) 

^Tio  «o  CO   j    1  CO 

o 

o 

CO 

O^-*  r-H  CO     1      1  <N 

o 

rH 

s  ^   1  ^  1 

to 
I— 1 

Ofi 

^CO  CO  (M    1  (M 

w 

t^rH  to          j   r-.  CO 

CO 
1— 1 

IN 

S?00  i-H  i-H     1   i-H  lO 

1— f 
»— 1 

c 

I-H 

to 

I-H 

c?^  CO    1    1  !-•  CO 

■  I-H 

2-^11^11 

CO 

CO 

2 1  1  1  r 

IM 

m        r-(  IM    1    rH  ^ 
V—/  ' 

tr- 

IN 

8^^  1  1  1  - 

io 

I-H 

M  1 

CO 

in 

g^'-*  MM 

IM 

g«=  M  M  1 

CO 

to 

g-.^^  1  1  1 

CO 

C>-i<  C~  CO  IM  1 
CO^rt  ^  1 

lO 

00 

C>T.  -H  00  ^  r-l  — 1 

-* 
to 

I-H 

a   2    M  O 

^  '2  a  .SP 

o  a  2      =3  « 


o 


a) 


o 
J2 


o 
E-i 


TO 


So 


I 
1 

i^i; 


t-  to  l~-  O  CO 

^<  to  to  CO  IM 

CO 
CO 
(M 

CO 
OS 

(M       t-  C  t- 
t-  to  t~  N  (N 

o 
to 
(M 

i-H    1  -Ti  IN  IN 

OS 

iM 

CO  )0  lO  IN  CO 

oo 

I-H 

CO  t~  CO  to  CO 

lO 
IN 

lO 
CD 

-r  OS  O  IM  lO 

I-H  I-H 

Of 

lO  CO  O  IN  lO 
I— 1 

IN 

t~ 
in 

O       OS  •*  IN 
I— 1 

IM 
CO 

(N  lO  lO  (M  1 

-tl 

I-H 

I-H 
CO 

I-H  lO       IM  IM 

t- 

CO  CS  O  IN  1 

I-H 

IN 

OS 
(N 

CO    1  IN  ^  IM 

CO 

lO  to  CO  IM  CO  IN 
IM 

CO 
CO 

IN  ■*    1  CO  IN 

I-H 

1   (N  I-H    1  -H 

OS 

I-H     j   CO     1  I-H 

o 

I-H  I-H  I-H     1  I-H 

-* 

I-H  I-H  C<l     1  1 

IN  IN  IN    1  IN 

<N 
I-H 

CO   1    1    1  ^ 

1  IN  CO  1 

IM 

IM 
<M 

1  1 

o 

I-H 

00  ^  CO  ^  CO 
r-H  CO  IN  — ' 

OS 

00 

O 
O 

(M  IM  (M  CO  OS 
CO  CO  CO 

^ 

r-l 
»— I 

:  : 

I-H 

m 

a  <-' 


±3  «4H 
2  !=l  « 

PQWW 
*  * 


o 
H 


o 

X! 


o 


I-H 

e3 
H 
o 

lU 

o 

fl 

o 

°  d 

HH  ^ 

■a 


38 


■i 

i 

u 

Ti 
a 

3 

«j  o 
<U  u 

D  O 


^  S 


c  a, 


O  00 

00 


& 
O 
« 
EC 

H 

•4-1 


cu 


CO 


I 


pq 


1^ 


t-  p. 

3 


I 

in 


hi 


111!-^ 


I  I 


I  1^ 


I  I 


I     I     I     I  I     I  I     I  I 


i    I     I  IS 


I     I     I     I     I  ="   I     I  I 


M  I  I  I  I  M  I  I 


M   1  I 


05r-l   I  CO   I  MrH 


I    I    1^   I  II 


I  I 


I  I 


I  I  I 


I  r 


I  I  I  r 


I  I 


I  I"  3 


CO  N  CY3      r-l  02    I  OOnj'* 


M 
o 
O4 


d  +-»  o 
Otc)  o  « 

:   ja  0) 
o  2  o  a  <u 


p 


•  oc  .  -  m  g  (u 

i  P|i 

^.  .  .  ..  .o« 

:  3    SS  Si 

•SSO  o 
3  n 

•EH  g  

2'Cp^n5cs2.Hi.22  2S'1'S'--5'"'Cio-3 
pq       eMOaQPOQ    ^0<)  OHOt-O 


I  (ft  t» 


-So. 


-a  S-;: 


^  S 


39 


do 


0) 


3 


I  I  I  I  I  I  I  I' 


I  I 


I  <M  IM  05   j  CVI 


(— 1 00  I— I  OO  w 


01.— (lOOi  b-i— It-OlMCDTh 


1^ [ 1^^  I 


IS 


^  I  I 


I  CM  CO  t^i— CCDCD-*^*^^ 


CVllrHICOCO  OSr-l-rjicO'-HfraM 


CO.— I  OS 


CM    I  tJ<(— Ir-CrH  C^^^rfl^    I  CO 


I  1 


lOi-H   I  p-H   I  r-li-l 


I  r 


.-H  COCO    [  M    I  -^[M 


I  CM 


I  I 


I  I 


I  I  r'  I 


.— I  CO  oo 


C0Ti<05C—  I  .— Ii-I003<M 
r-H  — I         I  CO 


i-H       CM         I  CO  COrHCVl 


r~- 1-  I  ^  CM 


  Sh 

  5  P. 

:::::::    o<g  5 
•  ■?  *^ 

;  :  :  at  :  :  :  o  -^p  g^a 
®  V  ^  P       ^    o  . 


.  to  rt  CU 

(D 

^  m  tn 


0<  0H0>0 


o 


40 


a 

d 

CO 
<D 

3 


&. 
a 

go 

•2 

s  a 
»  M 

:^  CO 

fl 

^  &c 
2^  <! 

I  M 

O  CO 
OS 

^  O 

05 
I— I 
S  I 
•~  QC 

■S 

00 


o  5 
•■it  a 

be 
s  a 

CO  S 

a 

03  ^ 
rrt  TO 

TO  TO 

u 

O  'o 

S  ^ 

r«  •r-l 

^  Cu, 


^  S 

M  o 

H 


CO 

:« 

03 

t-l 

03 
CO 

03 

-a 


03 

w 

CO 

p 
o 

w 

w 
o 

o 

M 

03 


-t-3 
03 


bo 


3 

=3 


CO 


CO 


I  I 


I  I  '  I  I 


I  I  I  I  I 


a' 


I  I 


I   I   !  -i^i      III  rtM:^,^ 


1^1  1 


I   I  I 


I  1  erjtocomn  j 


I   I  I   I  1-^ 


I  I 


I  I 


I  I 


I  I 


1^1   I  I- 


I      I   I  mi-im 


I  1 1 1  r 


I  I  I  I  — 


I  I' 


I-'  I  M  I  I 


I  I 


'  '"I" 1^1^^  I     M  I  I  I  M  I  I 


I    j.  I  ^CC  I  IC 


I  I  I  I" 


I  I 


I  I 


I  I 


I  I 


I  cow-*  rt-* 


I  w     r^i  I   I  CM  w 


:  S  S^<u 


■a 
.  c 

.  c3 


.ca  > 
S  "a  ^ 


'3 
o 

a 

a 


J3  S  S  o     <u  J  o.-S 


CQ  Ph 


tn  cfi  U3  3 


[-_,«»(«  t»/  ;/,'       _*       >,      s       o  'i' 

a)  <D  0)  (U  O  2"o  2  £  ^2 
OaOQPQPHO-sJ    OH0>0  I  < 


o 


o 


41 


CO 


to 


O 

M 

H 

M 

H 
Q 

w 


03 
CO 

O 

W 
w 

cq 
I 

p 
w 

-< 
cq 

CD 


re 
<D 

bo 

fa 

1  (MWrHThrHOOCMOinOl 

1  w 

rH 

in 

rH 

c3 



1  rH      rH  C^l  1-H  M  C^l  O  CO  iq 

< 

CM 
rH 

75  and 
upwards. 

1  1  1  1  1  1  1  1  1  n 

1  1  1"^-^  1  1  1  1  r 

1     1  1 

OO 

m 

rH 

1  1  1  1  1  1  1-^  1  t" 

1  1  1 -^-^  1  1  1  1  1 

11-^11 

rr- 

lO 

c- 
1 

1     1     1     1     1     1     1     1  1 

j     1  rH-Hin  ['"'III 

1     1  1 

CM 

o 

CO 

in 

CO 

1     1     1     1     1     1     1  1 

1     1  "—1   1     j  tM"-<   1     j  1 

1     1     j     1  1— 1 

o 

rH 

lO 

1     I     1     1     1     1     1     1  •"''""^ 

^   1  IMCOCI    j     1     1     [  1 

1    1    1    1  CO 

CD 
rH 

o 

CQ 

m 

1  1  1  1  1  1  1  M  1-^ 

f— (   1  CICT-^    1     1     1     1  1 

1     j     1     1  rH 

r-t 

la 

lO 

1  1  1  1  1  1  1  1  1  1  ! 

1— 1    1  f-4CC.— (CO    1     1     1  1 

[     1     I  1 

CO 

1 

in 

1    1    1    1    1    1    1    1    1    1  (M 

rH   I     1  (rQCNl«-(  11)1 

1     1     1  rH^ 

j—i 
rH 

ITS 

1  1  1  1  M  1  1  1^  1 

Ol    1  1— 1  7^1  (M    j     1     1     1  1 

1     I     1     ]  (M 

CD 
rH 

CD 

lO 

so 

a 

1  1  1  1  1^  1  1  1  1-- 

1  1  ^  I  1  1       1  1 

CO 

m 

1  1  1  1  1^ 1^  1  1  1 

j  r-l  [                 1  1 

1     1     I     1  (M 

r-i 

lO 

<M 

CO 

rH 

m 

CM 

1  1  1  1  1  1  1  1  1  1  1 

rH   [    j    1    1    ]  CO  j    1  j 

1  1   r  j  CM 

CD 

C30 

CVl 

1  1  1  1  1  1  1  1  1  1  1 

I    1     1     1  rH 

CM 

o 
1 

1  1  ^  1  1  1  1  1  1  •-'  1 

^1    I         1    1         I    1  1 

1   1   1  I 

t- 

in 
1— t 

a' 

1  1  1  1  1  1  1  1  1  1  1 

T— 1  rH   j     j     1        ^   1     1  1 

1     1     1    J  rH 

in 

rH 

lO 

1— ( 

1  1  i  1  1  1  1  !  1  1  1 

1^  1  1  1  1  1  1 

1     t     1     I  rH 

CO 

in 

o 
.—1 

1  1  1-*  1  1  1  1  i  1  1 

1  1  1  1  1  1  1  1  1  1 

1    j     t     1  rH 

o 

S 

1^  1  1-^  1  1  1  1  1  1 

1  1  1  1  1  1  1  1  1  1 

1     1     1     1  rH 

CO 

CD 

1  1  1  1  M  1  1  1^  1 

!^ 1  1  1  1  1  1  1  1 

1     1     j     ]  rH 

CO 

j  ^^■^cO    1  03i— (Oil— iTt* 

1  ^    1     1     1  fC  CO  r-t  W -"Si 

-*rH   I  rHOa 

in 

in 
I 

00 
rH 

o 

rH 

a" 

lOT  ICMi— (OOCOtJ* 
1              1         1  rH 

1         1     1     1^1        fM  CO 

Til    j     1  rHTt< 

CD 

•  a 


DO  >i  cn 


c3  a 


'2  a  o  o  o  o  2 

(5  S  "I  tn  tn  !^ 

H  2  CJ  0)  OJ  CD  -M 
,  p  («  to  r/j  tn  c3 
S  t)i  c3  ri      c3  CI 

1^  !/)  'n  in  tj}  tu 


:a  :  :  :  :  : 

.a   

.  cs   

.  o    :  •  3 

0<i  DEnOt-O 


o 


42f 


a 

(U 
CO 

o 


CO 

O 
f-i 


•s  ^ 


^  a 

to  rQ 

o 


•  i-i  (X) 

CO  OJ 

o 

o  &( 

CO 


-3 


CO 

ce 

(V 
c3 

O) 
CO 

a 
•+3 


o 

M 

H 

M 

125 
Q 

M 

o 
w 


CO 
CB 

O 
W 

M 
o 
<) 

CQ 
I 

o 

H 

o 
oq 


CO 


em 
<1 


■d-d 

I  ICS  ts 

ft 

3 


In 


10 

CO 


I 


3 


I  I 


I  I  I  I  I  I  I  I-     I  I  I  I-  I  I  I  I  I      I  I 


I  I  I  M  I  I  I  I  I"    I  I' 


1 1  I  I  i  I  I  I  I     II      Mill   I  r'  I ' 


II   I   I  I      I  I  ««      II  I   I   I  I      I  I  I  -Hcn 


I  I  II  I  I  I   I  'n         I  ■*r,'cori-« 


III  I 


I  I   I   I   I   I   I  '-I'Mio    (M  I  cOTit^eracn  j   |  |  | 


I  I  I   I  I   II  I 


I  I  I  I!--  I 


I  I-  II  II  I 


1 1 


1 1  1^  I  I 


I  II  I  !  I  I  I 


11  I  I  I  I  I 


^CO  CO 


11  I  I  I  M-'  I 


I  I 


lll^l-'ll-'ll  l-ll 


I  I 


I  I 


1  I  I  ^  n  r-'  I  I   I  I 


ll^l^lll^l^  -'Ml 


jr-KMTHi-llt^llO^^      .-|TJ<|  I 


I  I 


I  I 


I  I 


I  I 


I  I  I 


I  I 


CCrtllOCOCD  OrW 


roaco^OHQ 


Jo 


o 


4i 


O) 

Q 


.S 


0) 


^  2 
m 


Back  to 
back. 

fa 

1  CP  W  05  CO  (M  CO  CM  00 

1  1— )  CO 

OOOC»10000'«i<eOrHOO 

CM 

fi? 
<U 

t  CD   1        CO  CO  ^H  Ci|  lO  CD 
1         1  (—1           t-H      rH  CO 

CI  O      lO  CO  O  lO  CD   1  OS 
CM  t-H  1— IcH             1  1— 1 

rH  -»*mrH  Oi 
i-H 

CD 
Ol 
CM 

< 

All 

,a 
be 

1  COSOrHCTCOrHi— imCOlO 

<T*i00C0OC0  01tr-rHC0 
t-H           ^  rH 

'^rHrH  | 

J— 
lO 
I-H 

o 

j  COCOCDr-lrHCMWrHI£3t^ 

ic3  0seoo3Tjii£3CDaionr3 

rH 

eOWTjIlOCD 

00 

\a 

75  and 
upwards. 

1  1  1  1  1  1  i  1  1 

j     1  ^CV3-*01rH   [     1  1 

1     1  rH 

CO 
CO 

1  1  1  1  1  1  1  M^"" 

nH   [     1  lOeOfH   1     1     I  1 

1     I  rH  1 

1 

Oi 
CM 

r 

1  1  1  1  1^  1  i-^^s 

C^l  rH  m  CO  rH  (-H        1     1  I 
i-H  111 

1     1  lOrH  1-^ 

1 

CM 

CO 

1     1     1     1     1         1     1     1  .HO, 

CO    I  C^l  CO  CM  CM    1     1     1  ] 

1     1  mrH'5t< 

CO 
CO 

in 

CQ 
1 

*3lOt3q 

1  M  1  1-^  1  1-"-^^ 

Tji  f— t  o  lo  ui -^p  tt*  I   1  1 

j     1  rH    1  Tji 

oo 

I    1    1    1    I    1    1  '"'^'^'^ 

CM    j  -^COlOrHN    |      |  | 

1  1  1 

CO 
CO 

iri 
id 
1 

•310'Gq 
o;  3ioua 

1    1  *"*  1    1    i  1 

'TJI    1  incOCOCMrH    |     [  | 

1111'° 

CO 

•qSnoaqj, 

111111111-'=° 

CD  CM rH  CO  rH  pH    I     |  I 

1     1     1  <-HCD 

CM 

CO 

in 

1 

•3[0'Bq 

1     ]     1     [     j  W    1  rH    1  CV3r-l 

00  rH  CQ  CM  rH  CO   I     [     1  [ 

1  1  1  1^ 

n 

CO 

■qSnojqx 

1  1  1  1  1  1  1  1  I  1" 

ro    1  t-\r-ir-^t-i    1     1     1  1 

j     I     1  CM  CD 

oo 

>-H 

CO 
1 

•>i;oT3q 

1  1  1  1  1  1      ^  1 

CDrH   1  .—  CM    1     1    1     1  ] 

1  1  1  1" 

CD 
rH 

LO 

•qSnoiqx 

1  1  1  1  1^  1  1  •  1-^ 

l£3   j     1  rH    1              [     1  [ 

1  1  1  1 

I-H 

lO 

CVI 

*2|^0'Bq 

1  1  1  1  1  1  I-*  1  i  1 

•*  1  l-"  1!  11  1  1 

1  1  1  1" 

OO 

c:. 

CM 

1  1  1  1  1^  1  1  1-^  1 

"  II    11  1  11  1 

1  II  1'^ 

o 
1—* 

CM 

1  1  1  1  1   1  1  1  1 

""-'  1  1  1  1  1  1  1  1 

11  1  1  1 

CO 

rH 

1111111-1-^1 

CM    j     1  CM    1     1  ■— '   1     1  [ 

1  1  1  n 

Ol 

in 
t— 1 

1^^  1  1  1  1  1^-*  1 

1-^  1  1  I-*  1  1  1  1 

1     I     1  rHCM 

cx> 

o 

•qSnoiqx 

1  I-'  1  I-'  11  1  1  1 

-'  1  1  1  1  1  1  1  1  1 

1  1  1  1-' 

TP 

o 
1— t 

■qotJq 

1  11-'"  1  11"  1" 

1"^  11  1  1  1  1  11 

1  1  1  I-' 

Oi 

1 

lO 

•qSncuii, 

1  r-iT-i    j  fH    1     j     j  i-fr-lrH 

1  1  1  1  1  1  1  1  1  1 

1  1  1  1" 

OO 

■JTOBq 

1  r-<    I  (—)         1  CM    1  rH  CO 

1  1  i-o^sg-ngj 

^OO   1  CMCM 
(TCI  1 

rH 

C3 

o 

•qBnojqx 

1  lO-^t-OT    1  COi-HCflrHO 
1                           1  rH 

1^  1  1  l-icc^cojH 

I^-CO  [  [ 

LO 
CM 
rH 

•B       !"  «  P 

CJ  f''  hH  Jv^  ►■r  ^  ■-< 

•g-g  o  o  o  o  K 

r5  y  ti?  tn  ,71  e3 

H  S  a>  "O  o  0)  -t" 

a  „  m  cn  tn  c3 

g  61)  c3  C3  c3  c3  c 

01  oj  Qj  a 

ai  o?  _oi  tn  03 


•  a 


•3  So 

™    -  m  O 


44 


Table  XII.-Meau  annual  crude  death-rates  per  1,000  from 
all  causes  and  from  certain  groups  of  causes,*  as  well  as  the 
mean  annual  death-rates  from  all  causes,  corrected  for  varia- 
tions oi  sex  and  age  constitution,  in  the  through  houses  and 
the  back-to-back  houses  of  (a)  all  the  areas,  and  (/.)  the  areas 
which  contamed  back-to-back  houses  with  side  ventilation. 

(a)  All  the  areas  collectivelt/. 


Cause,*  of  death. 


Through 
houses. 


Back-to-back  houses. 


( 1 )  Includ- 

infj  those 
with  means 

of  side 
ventilation. 


Small-pox,  measles,  scarlet  fever,  whoop- 
ing-cough, diphtheria,  and  enteric 
fever. 

Diarrhoea  

Pneumonia  (all  forms)   \\\ 

Bronchitis  and  other  diseases  of  the 
Chest  (except  phthisis). 

Phthisis  

Other  tubercular  diseases   

Malignant  diseases    *.* 

Diseases  of  the  Heart  \ 

„       t)       Blood  vessels  

1)  Nervous  system 

)>       »       Digestive  system 

Premature  birth,  congenital  defects, 
convulsions,  teething,  atrophy,  de- 
bility, and  "  marasmus." 

Old  age  

Violence  ... 

Other  Causes   , 


(2)  Exclud- 
ing those 
with  means 

of  ('side 
ventilation 
(rows  only). 


1-00 


•69 
1-09 
1-52 

1-27 
•52 
•75 

M9 
•89 
•55 
•62 

1-28 


•75 
•22 
1-55 


1^34 


•96 
1^62 
2-02 

1-27 
•59 
•67 

1^05 
•92 
•66 
•61 

2^37 


•68 
•24 
1-40 


1-50 


•95 

1-  58 

2-  24 

1^41 
•59 
•74 

1-05 
•93 
•67 
•61 

263 


•80 
•25 
1-30 


Crude  death-rate  from  All  Causes  ... 

13^89 

16^40 

17-25 

Factors  for  correcting  variations  of  sex 
and  age  constitution. 

11630 

1-1340 

M284 

Corrected  death-rate  

16-15 

18-60 

19-4S 

Comparative  mortality  

1,000 

1,152 

1,205 

The  death-rates  from  different  causes  given  in  this  table,  being  crude 
deach-rates,  are  not  accurately  comparable  {see  pp.  19  to  25). 


45 


Table  XII — cont. 


(b)  Areas  lohich  contained  hack-to-back  houses  with  side  ventilation. 


Back-to-back  houses. 

Causes  of  death.* 

Through 
houses. 

(1)  With 
means  of 

side 
ventilation 
(Blocks  of 
four  only). 

(2)  Without 
means  of 

side 
ventilation 
(Rows  only). 

Small-pox,  measles,  scarlet  fever,  whoop- 
ing-cough, diphtheria,  and  enteric 
fever. 

Diarrhoea... 

Pneumonia  (all  forms)...   

Bronchitis  and  other  diseases  of  the 
Chest  (except  phthisis): 

Phthisis  

Other  tubercular  .diseases   

Malignant  diseases   

Diseases  of  the  Heart  ... 

„       „       Blood  vessels ... 
,,       „       Nervous  system 
„       „       Digestive  system 

Premature  birth,   congenital  defects, 
convulsions   teething,  atrophy,  de- 
bility, and  "  marasmus." 

Old  age  ... 

Yiolence  ,.. 

Other  Causes   

•93 

•67 
1^06 
M8 

MS 
•58 
•90 

r38 

•99 
•61 
•67 
M8 

•67 
•22 
1-50 

•83 

•98 
1-71 
1^32 

•83 
•59 
•44 

ro3 

of) 
•64 
•64 
1^51 

•29 
•19 
Vll 

•97 

1-  06 
1^45 

2-  06 

1^36 
•39 
■65 
•71 

i  1 

•68 
•77 
2^65 

•55 
•32 
1^58 

Crude  death-rate  from  all  causes 

13-72 

13^59 

15^91 

Factors  for  correcting  variations  of  sex 
and  age  constitution. 

1-1305 

M542 

1^1277 

Corrected  death-rate   

15-61 

15-69 

17-94 

Comparative  mortality  

1,000 

1,012 

1,157 

*  See  footnote  to  previous  table. 
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Table  XlII.-Factors  for  correcting  differences  in  the  age  and 
sex  constitution  of  the  populations  living  in  through  and  back- 
to-back  houses  in  all  the  areas,  in  the  areas  containing  back- 
to  -  back  houses  with  side  ventilation,  and  in  the  area 
m  Leeds,  in  respect  of  mortality  from  all  causes  and  from 
certain  specified  groups  of  causes,  calculated  on  the  basis 
of  mortality  in  England  and  Wales  during  the  decenuium 
1891-1900  being  unity  in  each  case. 


Populations  for  which 

factors  of 
correction  have  been 

calculated. 

Factors  of  correction  for  mortality  from 

All 
Causes. 

Phthisis. 

1 

*Infectious 
Diseases. 

Pneumonia, 
bronchitis, 
and  other 
pulmonary 
diseases 

1.    All  areas. 

(a)  Through  houses  ... 

(b)  Back-to-back  houses 

(c)  Back- to-back  houses 

excluding    th(  se 
having  side  ven- 
tilation. 

1-1630 
1-1340 
1-1284 

•9025 
-9085 
-9145 

1-3462 
1-1111 
1-0667 

1-2124 
1-1716 
1-1630 

2.    Areas  only  which  con- 
tained back-tohach 
houses     with  side- 
ventilation. 

(a)  Through  houses  ... 

(b)  Back-to-back  houses 

with  side  ventila- 
tion. 

(c)  Back-to-back  houses 

without  side  ven- 
tilation. 

(d)  All  back  -  to  -  back 

houses. 

1-1,305 
1-1542 

1-1277 

1-1383 

-9025 
-8910 

-9025 

-8968 

1-3861 
1-2069 

1-1667 

1-1864 

1-1716 
1-2077 

1-1660 

1-1805 

3.    Area  in  Leeds. 

(a)  Through  houses  ... 

(b)  Back-to-back  houses 

1-2553 
1-1455 

-9205 
-9392 

1-1475 
-9211 

11-3249 
1-1760 

^  *  group  of  infectious  diseases  comprises  small  pox,  measles,  scarlet 
fever,  diphtheria,  whooping-cough  and  enteric  fever. 
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Table  XIV. — Factors  for  correcting  differences  in  the  age  and 
sex  constitution  of  the  populations  in  through  and  back-to- 
back  houses,  in  respect  of  mortality  from  all  causes,  in  the 
larger  individual  areas  selected,  mortality  in  England  and 
Wales  (1891-1900)  being  unity  in  each  case. 


Areas 
selected  in 

Factors  of  correction  for  mortality  from  all  causes 
for  populations  living  in 

Through 
houses. 

Back-to-back 
houses. 

Back- to-back 
houses,  ex- 
cluding those 

with  side 
ventilation 
(Rows  only). 

Back- to-back 
houses,  ex- 
cluding those 
without  side 
ventilation 
(Blocks  of 
four  only). 

Leeds  

1-2553 

1-1455 

1-1455 

_  * 

Morley... 

1'2224 

1-1616 

1-1586 

1-1668 

Batley  

1-1112 

1-0931 

1-0371 

1-1683 

Bradford 

1-0905 

1-2224 

1-2316 

-t 

Huddersfield  

1-0700 

1-0613 

1-0236 

-t 

Halifax   

1-1091 

1-1586 

1-1796 

-t 

Keighley   

1-1051 

1-1160 

 * 

1-1160 

Other  towns  ... 

1-1502 

1-0720 

1-0720 

 * 

*  No  population, 
t  Population  too  small  for  correction. 
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